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Abstract

1. Freshwater microbial communities are essential for maintaining ecosystem functions
and services, with aquatic fungi playing a particularly critical role in decomposing
terrestrial organic matter entering streams and converting it into energy and nutrients
that sustain higher trophic levels. However, freshwater ecosystems face growing threats
from multiple stressors. The combined effects of these stressors on fungal biodiversity
and functioning in streams remain poorly understood. This study examines the joint
effects of land-use and climate-driven stressors on fungal biodiversity and two key
functions—fungal biomass accrual and organic matter decomposition—across two
stream compartments: the water column and streambed sediments.

2. We conducted an extensive two-year survey across 62 Iberian stream sites in
southwestern Europe. To assess stressor impacts, we analysed responses from both the
water column and streambed sediments, examining compartment-specific differences.
Models were developed to evaluate six stressor types - organic matter and inorganic
nutrient enrichment, oxygen depletion, thermal stress, drying stress and riparian
degradation- and hydrology. Fungal responses were evaluated across multiple
biodiversity dimensions, including taxonomic diversity, functional diversity, and
community composition.

3. Results revealed that organic matter enrichment positively influenced fungal
biodiversity and functioning, while thermal and drying stresses, along with riparian
degradation, had significant negative effects. Stressor effects were predominantly
additive, with limited interactions observed. Inorganic nutrient enrichment showed weak
effects, likely reflecting minimal nutrient limitation in Iberian streams. Differences
between stream compartments emerged, with streambed sediments buffering the
negative impacts of thermal and drying stresses on fungal biodiversity and functions.

4. Our findings underscore the influence of multiple stressors on fungal biodiversity and
functioning, which are expected to intensify under climate change. The predominance of
additive stressor effects suggests that individual stressors can be targeted
independently, simplifying management strategies. The buffering role of streambed
sediments highlights their importance in providing resilience against global stressors,
particularly thermal and drying stresses.

5. This study emphasises the urgent need to safeguard conditions that support fungal
biodiversity and ecosystem functions in streams to ensure the continued provision of vital
ecosystem services in the face of global change.

1.Introduction

Stream ecosystems are vital for sustaining biodiversity, regulating biogeochemical cycles, and
promoting human well-being (Aufdenkampe et al., 2011; Lynch et al., 2023; Tickner et al.,
2020). However, freshwater ecosystems are increasingly threatened by multiple stressors that
adversely affect riverine biota and ecosystem functioning (Carpenter et al., 2011; Reid et al.,
2019). A stressor is defined as any abiotic variable that, when altered by human activities,
results in significant changes in riverine biota or ecosystem functioning (Birk et al., 2020;
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Sabater et al.,, 2019). Simultaneous alterations in multiple abiotic factors can produce
cumulative ecological impacts that are challenging to predict when each factor is considered
individually (Birk et al., 2020; Rillig et al., 2023; Sabater et al., 2019), especially at the scale
of food-webs or ecosystems (Bruder et al., 2019). Consequently, there has been an increasing
focus on studies investigating the combined effects of co-occurring stressors (e.g., David et
al.,, 2024; Graga et al., 2024). However, most of these studies are limited to small-scale
observational or experimental settings, limiting our ability to identify general patterns that could
inform biomonitoring and restoration efforts (Gutiérrez-Canovas et al., 2022; Orr et al., 2024;
Rillig et al., 2023). Therefore, it is essential to develop studies that address realistic gradients
of multiple stressors and incorporate large spatial scales to better understand general
responses of stream biodiversity and functions to global change (Johnson & Penaluna, 2019).

On a global scale, stream ecosystems receive, process, and transport approximately 1.9 Pg
of terrestrially derived carbon annually (Cole et al., 2007). Many headwater streams rely on
terrestrial carbon inputs to sustain their food webs and key ecosystem functions, such as
organic matter (OM) decomposition and the transfer of energy to higher trophic levels
(Gessner et al., 2010; Vannote et al., 1980). Microbial communities, particularly fungi, are key
biotic drivers of these processes, playing a central role in carbon cycling by decomposing large
amounts of OM entering streams (Gessner et al., 2007). The functional importance of fungi in
streams is supported by strong positive associations between fungal biodiversity, reproduction
(e.g., conidial production), biomass production, and OM decomposition rates, particularly for
coarse particulate OM, such as leaves and wood (Arias-Real et al., 2022; Fenoy et al., 2021,
Gessner, 1997). These positive biodiversity effects arise through increased efficiency due to
wider niche representation and complementarity in diverse fungal communities or due to the
presence of highly performing species (Duarte et al., 2006; Geraldes et al., 2012).

The pivotal role of aquatic fungi in stream ecosystems can be compromised by global change
drivers, including land-use intensification and the climate crisis. Agriculture and urbanisation
impact streams through organic and inorganic nutrient enrichment, oxygen depletion, and
riparian degradation, among other impacts (Bruno et al., 2016; Carpenter et al., 1998; Colls et
al., 2024). While the links between catchment management and stream biodiversity are well-
documented for organisms commonly used in biomonitoring (e.g., macroinvertebrates,
diatoms, macrophytes; Feld et al., 2018; Hering et al., 2006), there is limited understanding of
how land-use stressors interact with climate-driven impacts to affect fungal biodiversity and
functions in streams. For example, rising thermal and drying stresses in stream ecosystems
may amplify the impact of nutrient enrichment and riparian degradation (Birk et al., 2020;
Graca et al., 2024; Soria et al.,, 2020), leading significant challenges for ecological
management and mitigation.

Previous research has revealed contrasting effects of individual stressors on fungal
communities and associated functions. For instance, moderate inorganic nutrient enrichment
and warming often enhance fungal activity and OM decomposition (Biasi et al., 2017; Fenoy
et al., 2016, 2024; Fernandes et al., 2012; Ferreira & Graga, 2016; Martinez et al., 2014) or
show no response (Bruder et al., 2016). However, studies addressing broader stressor
gradients suggest more complex, non-linear relationships. For example, a non-linear
relationship between nutrients and OM decomposition, with decomposition rates peaking at
intermediate inorganic nutrient levels (Pereira et al., 2016; Woodward et al., 2012). Similarly,
when considering wider water temperature gradients (4-22°C), fungal functional diversity
declined at higher temperatures (Fenoy et al., 2021). In addition, dissolved organic carbon



129
130
131
132
133
134
135

136
137
138
139
140
141
142

143
144
145
146
147
148
149
150
151
152
153
154
155

156
157
158
159
160
161
162
163
164
165
166

167

168

169
170
171
172

enrichment can stimulate fungal biomass and growth in the water column (Jgrgensen &
Stepanauskas, 2009; Wurzbacher et al., 2014). In contrast, stressors such as oxygen
depletion and drying reduce fungal diversity and inhibit fungal production, biomass, and
reproduction (Abril et al., 2016; Arias-Real et al., 2022; Gomes et al., 2018; Graga et al., 2024).
Since aquatic hyphomycetes rely on dissolved oxygen and water availability for OM
decomposition, their activity declines monotonically under hypoxic and drying conditions
(Bruder et al., 2011; Medeiros et al., 2009).

Riparian degradation, including the loss of plant diversity and cover, also influences fungal
community composition and activity by reducing the quality and quantity of OM inputs
(Fernandes et al., 2013; Laitung & Chauvet, 2005; Tonin et al., 2018). However, the effects of
increased light availability due to riparian canopy loss are mixed, with studies reporting both
positive and negative outcomes (Ashberry et al., 2021; Danger et al., 2013; Tonin et al., 2018).
Thus, addressing the combined effects of multiple stressors under realistic ecological
conditions is essential to understanding their cumulative impacts on stream ecosystems.

The effects of stressors also vary across stream compartments, reflecting differences in their
stability and vulnerability to human impacts (Burrows et al., 2017; Goncalves et al., 2019;
Solagaistua et al., 2015). For instance, previous studies suggest that microbial biodiversity
and functions within streambed sediments generally show greater resistance to stressors than
those in the water column. This “insurance capacity” may be attributed to the reduced
exposure of sediments to environmental extremes, such as solar radiation and drying (Arias-
Real et al., 2022; Gionchetta et al., 2024), and could enable stream ecosystems to face human
impacts more effectively than expected. However, under global change scenarios where
multiple stressors co-occur, little is known about how their combined effects influence
ecosystem functions across different stream compartments, such as the water column and
streambed sediments. Understanding these dynamics is critical to informing management and
restoration actions that aim to enhance stream resilience and resistance to anthropogenic
impacts.

In this study, we explore the combined effects of land-use and climate-driven stressors on
fungal biodiversity and two key functions — fungal biomass accrual and OM decomposition
(Abril et al., 2021; Ferreira & Graga, 2006)— across different stream compartments. Using
data from an extensive two-year survey of 62 Iberian streams sites (southwestern Europe),
we investigated these functions in both the water column and streambed sediments to capture
potential differences in stressor impacts between ecosystem compartments. Our models
considered the effects of six types of stressors — organic and inorganic nutrient enrichment,
oxygen depletion, thermal stress, drying stress, riparian degradation—and hydrology, a critical
factor for stream biodiversity and functioning (Abril et al., 2021; Ferreira & Graca, 2006).
Fungal responses were evaluated across multiple biodiversity facets, including taxonomic and
functional diversity and community composition.

2. Methods

2.1 Study area and sampling design

The study was conducted in 62 stream sites across the Iberian Peninsula between 2022 and
2023. Thirty-six sites were surveyed twice within this period, whereas the remaining 27 sites
were surveyed once. The surveyed watercourses were in seven regions representing
contrasting climatic conditions, differing primarily in annual aridity and mean air temperature
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(Figure 1; Table S1). The Andalusia, Catalan, and Segura regions are characterized by arid
and warm climatic conditions, while the Cantabrian Mountain Range and North Portugal
exhibit more humid and cooler climates. The Mid Tagus and South Douro regions experience
intermediate levels of aridity, with the South Douro region having the lowest mean air
temperatures among the studied areas. Lithology varied across the regions: the Cantabrian,
Catalonian, and Segura areas were predominantly calcareous, whereas siliceous bedrocks
dominated in the Mid Tagus, North Portugal and South Douro regions. Andalusia presented a
mix of sedimentary and siliceous lithologies.

In each region, we selected nine stream sites covering crossed gradients of land-use
intensification and reach-scale riparian vegetation cover to capture a wide range of organic
and inorganic nutrient enrichment, oxygen depletion, thermal stress, riparian degradation,
drying stress and stream hydrology (Table S2). The sampling design was intended to
represent realistic gradients of multiple abiotic factors that could act as stressors for stream
ecosystems (Brauns et al., 2022; Gutiérrez-Canovas et al., 2022; Lourencgo et al., 2023). We
define stressors as any abiotic variable that, when altered by human intervention, results in
significant changes in riverine biota or ecosystem functioning (Birk et al., 2020; Sabater et al.,
2019).

By capturing different land-use intensifications and climate settings, our sites cover long
gradients of abiotic stress, including dissolved nitrate (DN; 0.01-28.81 mgL™?), dissolved

Figure 1. Locations of the study sites within the Iberian Peninsula and their context within Europe

(red square).
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reactive phosphorous (SRP; 0.4-2138.2 ug L), dissolved organic carbon (DOC; 0.9-233.9 mg
L1) and dissolved oxygen (DO) concentration deficit (-1.68—6.35mgL™). Variations in site
elevation (10-1.537 m.a.s.l.), riparian canopy openness (0-96%) and local climate (annual
mean air temperature: 9.4-18.5°C) permitted us to capture a wide range of daily mean water
temperatures (10.7—-28.3°C). Hydrological conditions also varied widely, including gradients of
both discharge (0-914 L s*) and drying stress (0-134 dry days). These gradients represent a
spectrum of stress intensities and combinations, simulating realistic global change scenarios
related to land-use intensification and climate change (Table S1), and are comparable to those
used in manipulative experimental studies (e.g., Cross et al., 2022; Matthaei et al., 2010;
Romero et al., 2018).

We conducted a field experiment at each stream, starting in late spring and continuing through
summer. Initially, we characterised the stressors and fungal communities (see sections 2.2
and 2.3, respectively) and deployed organic matter substrates (wooden sticks). Subsequently,
in the following autumn or winter of each year, the wooden sticks were retrieved to assess OM
decomposition and fungal biomass accrual (see section 2.4). This strategy allowed us to
capture the period of maximum biological activity and stressor levels (e.g., thermal stress,
oxygen depletion and dry stress, which tend to peak during summer).

2.2 Stressor and environmental gradients

At each sampling site, we characterised indicators of organic and inorganic nutrient
enrichment, oxygen depletion, thermal stress, riparian degradation, drying stress, and stream
hydrology (Table S1). To assess gradients of organic matter and inorganic nutrients, water
samples were filtered in the field through pre-washed glass fibre filters with a 0.7-um pore size
(Whatman, UK). Dissolved nitrate (DN) and soluble reactive phosphorus (SRP) were used as
proxies for inorganic nutrient enrichment. The filtered water samples for inorganic nutrient
analysis were stored in plastic vials and kept frozen until laboratory analysis. Inorganic nutrient
concentrations were determined using standard colourimetric methods (APHA, 1995;
FUTURA Autoanalyzer, Frepillon, France). Dissolved organic carbon (DOC) was used as a
proxy for organic matter enrichment. DOC samples were acidified, stored in glass vials, and
kept cold until analysis. DOC concentrations were measured using high-temperature catalytic
oxidation (TOC/TN analyser, Shimadzu Corp., Kyoto, Japan) after sparging to remove
dissolved inorganic carbon.

We calculated mean daily dissolved oxygen (DO) deficit in the water column as an indicator
of oxygen depletion and hypoxic conditions, which can enhance anaerobic respiration
(Blaszczak et al., 2023; Gomez-Gener et al., 2020). DO was recorded every 10 minutes over
at least 24 hours using miniDOT loggers (PME, USA) placed at a depth of 10-30cm and
secured to the streambed with iron bars. The DO deficit was calculated as the difference
between the saturation concentration and the mean daily DO concentration.

Mean water temperature was recorded continuously during the study periods (89-212 days)
using HOBO MX2201 loggers (Onset, USA) and used as an indicator of thermal stress. To
characterise drying stress, we measured the drying duration (dry days), which was inferred
from variations in the diel range of water temperature and field visits following Arias-Real et
al., 2020. Abrupt increases in diel temperature range indicated streambed drying, allowing us
to capture the duration of the dry period.

To determine riparian canopy openness, indicative of riparian degradation, we used the Gap
Light Analysis Mobile Application (GLAMA) from five hemispheric photographs taken along a
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100-m site. To characterise hydrology and control for catchment and stream size, we
measured discharge. Discharge was calculated as the product of mean width, mean depth,
and mean current velocity across five transects over a 100-m site. For each transect, we
recorded at least five measures of depth and current velocity using a flow meter and graduated
sticks.

Our environmental dataset included some missing values for DN (n=4), SRP (n=5), DOC
(n=13), DO deficit (n=8), water temperature (n=33) and drying stress (n=33) due to absence
of water (stream desiccation), equipment malfunctions, or sample loss. Missing values for DN,
SRP, DOC, DO deficit, and water temperature were imputed using linear-mixed effects
models, except for DOC, where a linear regression model was statistically better supported.
Methodological details and results are available in Appendix 1. In brief, for each response
variable and based on previous knowledge (nutrients: Dodds & Oakes, 2004; Shen et al.,
2020; DOC: Catalan et al., 2018; Granados et al., 2022; DO deficit: Blaszczak et al., 2023;
Gutiérrez-Canovas et al., 2024; water temperature: Kamarianakis et al., 2016; Segura et al.,
2015), we produce a full model including spatial (latitude and longitude), temporal (sampling
year), land-use (percentage of agricultural and urban cover), climatic (mean annual air
temperature), riparian degradation (riparian canopy openness), and/or hydrological
(discharge) factors. We evaluated each model’'s performance using explained variance by
fixed factors (r’n) and a 10-fold cross-validation. Models explained moderate to high amounts
of variance: 37.2% for DN, 38.8% for SRP, 69.1% for DOC, 48.4% for DO deficit, and 80.1%
for water temperature. Missing data for drying days were imputed using field information about
water presence from pre- and post-summer field visits conducted between 2022 and 2024.

2.3 Fungal biodiversity

To assess the biodiversity of aquatic fungal communities, foam samples for the identification
of aquatic fungi (mainly aquatic hyphomycetes) were collected during the summers of 2022
and 2023. Fresh foam from the surface of stream water was collected using a spoon,
transferred to plastic tubes, and fixed with 96% ethanol. An aliquot was filtered through 5 pm
pore-size cellulose nitrate filters (Merck, Germany). The retained conidia were stained with a
0.1% trypan blue solution in lactic acid and examined under a light microscope (400x). Spores
of aquatic hyphomycete species were identified to the lowest possible taxonomic level and
counted based on conidial morphology (Gulis et al., 2020). In total, 122 taxa were identified,
representing 57 genera, 22 families, and 16 orders. Twenty taxa could not be identified and
were therefore included only in the taxonomic analyses but excluded from the functional ones.

Functional traits of fungal species were compiled, including six traits based on previous efforts
(Arias-Real et al., 2023; Table 1). Specifically, we characterised traits such as primary lifestyle,
decay substrate, habitat, capacity to inhabit tree-holes, endophyte capacity, and conidial
morphology. These traits encompassed 20 categories for 98 species out of the 122 taxa
identified.

Table 1. Fungal traits, their corresponding categories, and the references used for their definition.
The table is adapted from Arias-Real et al. (2023) with additional references included.

Trait Category References

Litter saprotrophic

Wood saprotrophic  Barlocher, 1992; Gonczol & Révay, 2006; Magyar, 2008; Polme
Plant pathogenic etal., 2020; Sampera-Calbet et al., 2017

Mycoparasite

Primary lifestyle
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Litter

Decay substrate Root
Wood
Aquatic Boonmee et al., 2021; Cai et al., 2006; Gonczol & Révay, 2006;
Habitat . Kodsueb et al., 2016; P6lme et al., 2020; Sridhar & Kaveriappa,
Non-aquatic
1987
Yes Gonczol & Révay, 2003; Karamchand & Sridhar, 2008;
Tree-holes Kaufman et al., 2008; Kitching, 1971; Osono & Hirose, 2009;
No Sridhar, 2009; Sridhar et al., 2013; Sudheep & Sridhar, 2010
Chauvet et al., 2016; Koivusaari et al., 2019; Koranga & Sati,
Yes 2023; Leroy et al., 2011; Marvanova & Laichmanova, 2014;
Endophyte PAlme et al., 2020; Porras-Alfaro & Bayman, 2011; Rashmi,
capacity 2019; Seena & Monroy, 2016; Selosse et al., 2008; Sridhar,

No 2009; Sridhar et al., 2006; Sridhar & Barlocher, 1992;
Vendramin et al., 2010

Branched

Tetraradiate

Filiform Barlocher, 2009, 2020; Chauvet et al., 2016; Chaverri et al.,
Conidia or spore Sigmoid 2011; Cornut et al., 2014, Fiuza & Gusmao, 2013; Fiuza et al.,

morphology g 2015; Ghate & Sridhar, 2015; Marvanova et al., 2003; Patil et

Compact al., 2014; Ramesh & Vijaykumar, 2005; Webster & Davey, 1984

Clove-shaped

Ascospores

To characterise the taxonomic diversity of fungal communities, we calculated taxon richness,
representing the number of taxa in each community. Additionally, we characterized two
measures of functional-trait diversity: functional richness (FRic), which estimates the range of
trait variation within a community (Villéger et al., 2008), and functional dispersion (FDis), which
represents the variability in trait composition within a community (Laliberté & Legendre, 2010).

To calculate FRic and FDis, we built a principal coordinate analysis (PCoA) based on a fuzzy-
coded adapted Gower dissimilarity matrix (Pavoine et al., 2009) derived from the six fungal
traits, including all their categories. The functional space generated from this analysis
represented trait variation across fungal species. The first five axes, explaining 81.7% of the
Gower dissimilarity matrix, were retained to ensure adequate representation of the five-
dimensional space (Maire et al., 2015). To quantify functional composition, we estimated the
community centroids for the first two axes by calculating the mean position of the occurring
species along these axes.

2.4 Organic matter decomposition and fungal biomass accrual

To quantify the decomposition of OM in the different stream compartments five tongue
depressor sticks (15 x 2 x 0.2 cm) made of Populus x canadensis wood were placed on top
of the streambed to characterise decomposition in the water column, while another five sticks
were buried vertically beneath the streambed to characterise decomposition in the streambed
sediments (Arroita et al., 2012). All wooden sticks were pre-marked and weighed. Wooden
sticks provide a standardised and chemically untreated material, making them ideal for
decomposition experiments (Arroita et al., 2012).

In the water column, each group of sticks was inserted into the holes of a brick to prevent
exposure to sunlight and algae growth. The brick was secured to metal bars using nylon
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threads, branches, or roots to ensure its position within the lotic habitat. During installation, we
ensured that the sticks were fully submerged in the water. In the streambed sediments, each
group of sticks was buried in the sediment and similarly tied to metal bars with nylon thread.
The sticks were placed at each site in late spring or summer of 2022 and 2023, an average
time of 147 days (range: 89-212 days).

To prevent ergosterol degradation and potential weight changes during wooden stick
collection, the sticks were stored in zip-lock bags, transported in dark, refrigerated containers,
and processed immediately upon arrival at the laboratory. Each stick was brushed to remove
adhered material and washed with distilled water. A 1-cm section was cut from each stick and
frozen at —80 °C for later ergosterol determination as a proxy for fungal biomass accrual
(Gessner, 2020). The remaining portion of each stick was dried at 70 °C for 72 hours, weighed,
and summed to the frozen aliquot fraction for ergosterol measurement (see below).

Decomposition rates were calculated using the negative exponential equation M; = Mo-e™,
where Mg is the initial dry mass, M is the remaining dry mass at time t, and Kk is the decay rate
(Barlocher, 2020). Decomposition rates were not corrected for temperature to assess the
impact of thermal stress in our models. Additionally, the percentage of remaining mass, the
decay rate, and the temperature-corrected decay rate exhibited a strong positive correlations
for each compartment (r,=0.88-0.97), indicating minimal influence of the methodological
choice.

To calculate the fungal biomass accrual, we measured the ergosterol concentration at each
stick. First, frozen aliquots of sticks were lyophilised and weighed. Second, lipid extraction and
saponification were performed using 0.14 M KOH in methanol (8 g L-1) in a shaking bath at
80 °C for 30 minutes. Solid-phase extraction cartridges (Waters Sep-Pak® Vac RC, 500 mg
tC18, Waters Corp, Milford, MA, USA) were used to purify lipid extracts, with ergosterol eluted
using isopropanol. High-pressure liquid chromatography (HPLC; Jasco HPLC system, USA)
was used to detect and quantify ergosterol at 282 nm with a Gemini-NX 5 um C18 250 x 4.6-
mm column (Phenomenex, UK). Finally, ergosterol was converted into fungal biomass using
a conversion factor of 5.5 mg of ergosterol per gram of fungal mycelium (Gessner & Chauvet,
1993). Results were expressed as mg of fungal biomass per gram of OM dry mass.

To examine whether the effects of multiple stressors on fungal decomposition and biomass
accrual differ across compartments, we calculated the ratio of decomposition and fungal
biomass accrual between the streambed sediment and water column.

2.5 Data analysis

To explore the effects of multiple stressors on fungal biodiversity metrics and functions, we
used linear mixed-effects models (LMMs) and linear regression models (LMs), following a
multi-model inference approach (Burnham & Anderson, 2004). All models included all eight
predictors representing the six stressor gradients and hydrology (see before): DN, SRP, DOC,
oxygen deficit, thermal stress (mean water temperature), riparian canopy openness, drying
stress and discharge.

A three-step process was employed for multi-model inference. First, we evaluated whether to
include a random intercept (site) to account for the dependence structure, as 36 sites were
surveyed twice during the study period. Using the functions Imer() from the Ime4 R package
and Im(), we fitted two models for each response variable, one with and one without the
random factor. We calculated the Akaike information criterion for small sample sizes (AICc),
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the explained variance by the random factor (Nakagawa & Schielzeth, 2013), and evaluated
the occurrence of singular fits. Random factor was retained if they improved model fit (lower
AICc values, higher variance explained, and no singular fits). As a result, we fitted mixed-
effects models for all variables except for fungal biomass accrual in streambed sediments,
decomposition in streambed sediments, FDis and functional community centroids, for which
linear regression models were applied (Appendix 2).

Second, AICc was used to determine whether global models for each response variable
should include pairwise interaction terms besides the additive stressor terms. When a model
including an interaction has a lower AlCc value than the pure additive model, we used the
anova() function to evaluate if retaining the model with the interaction leads to a significant
gain of explanatory capacity. A recent synthesis revealed that inorganic nutrient enrichment is
an overarching stressor for riverine ecosystems, which can interact with light, thermal and
hydrological stressors across spatial scales (Birk et al., 2020). Thus, we tested three related
interactive terms where inorganic nutrient enrichment effects can be modulated by thermal
stress (DN x water temperature), riparian degradation (DN x riparian canopy openness) or
drying (DN x drying). Additionally, we tested the interaction between drying and canopy
openness to evaluate whether higher riparian cover mitigates the impacts of drying by
retaining moisture and maintaining fungal activity (Gionchetta et al., 2020).

Third, for each response variable, we quantified stressor coefficients, statistical support, and
importance using the function dredge() from the MuMIn R package (Barton, 2024). This
function generates models for all potential combinations of predictors included in the global
selected model. Models were ranked based on AlCc, and those within delta<7 of the top-
ranked model were retained (Burnham et al., 2011). We calculated explained variance by fixed
factors (r?m) and by fixed and random factors (r%). For each response variable and model, we
derived Akaike weights to determine the explanatory power and the relative likelihood of each
model (statistical support), respectively. Akaike weights were also used to calculate mean-
weighted variance explained by each predictor (Hoffman & Schadt, 2016). To visualise the
overall response of these models and using model's Akaike weights, we calculated a
weighted-average of their standardized regression coefficients and predictions across the
retained models (AAICc <7). Model residuals were visually assessed to verify linear model
assumptions. All statistical analyses were performed using R (v4.2.2, R Development Core
Team, 2022).

3. Results

3.1 Multiple stressor effects on fungal biodiversity

The three most common taxa were Alatospora acuminata Ingold 1942 (63.0% of sites),
Hymenoscyphus tetracladius Abdullah, Descals & Webster 1981 (53.7%), and Tetracladium
marchalianum De Wild. 1893 (51.9%; Table S3). Fungal assemblages in northern Portugal
exhibited the highest taxonomic richness (Ric; mean = SE: 14.4 + 1.46 taxa), whereas the
Segura and Andalusia regions showed the lowest values (8.9 + 1.8 and 8.3 £ 0.9 taxa,
respectively; Figure 2a & Table S4). For functional richness (FRic), the Segura, Tagus and
Douro regions displayed the highest mean values (FRic; 0.67 £ 0.08, 0.62 £ 0.07, and 0.61 +
0.04, respectively; Figure 2b), while the Andalusia and Catalonia regions exhibited the lowest
mean functional richness (0.32 + 0.09 and 0.26 + 0.00, respectively). In contrast, functional
dispersion (FDis) showed similar mean values across regions, with the highest value in the
Douro region (0.36 + 0.03; Figure 2c) and the lowest in the Catalonia region (0.20 £ 0.04).
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Figure 2. Boxplots showing the variation in (a) taxonomic richness, (b) functional richness (FRic),
and (c) functional dispersion (FDis) across the study regions. Region abbreviations: CAN —

Cantabrian Mountain Range, CAT — Catalonia, TAG — Mid Tagus, PT — North Portugal, SEG —
Segura, DOU — South Douro, and AND — Andalusia.

The first and second axes of the functional space for fungal communities explained 30% and
23% of the variance, respectively. The first axis represents a trade-off between wood and leaf
decomposers (Table S5). This axis was positively correlated with primary lifestyle as wood
saprotrophic (rr=0.69), wood as the decay substrate (r»=0.60), and primary lifestyle as plant
pathogenic (r,=0.59). In contrast, it was negatively correlated with primary lifestyle as litter
saprotrophic (r,=-0.89) and litter as the decay substrate (r,=-0.69). The second axis
represented differences in habitat preferences and conidial shape, showing a positive
correlation with the capacity to inhabit tree-holes (r,=0.53) and branched conidial shape
(r,=0.51). Conversely, it was negatively correlated with non-aquatic habitat (r-=-0.80) and
tetraradiate conidial morphology (r,=-0.58).

Our models predicting fungal biodiversity responses to multiple stressors generally indicated
additive responses (Figure 3). Trait-based metrics were generally more responsive than
taxonomic richness (Tables S6 & S7).

Taxonomic richness was negatively associated with water temperature (R?2 = 1.7%).
Functional richness (FRic) was positively related with discharge (R?=2.5%), SRP (R?=2.2%),
DOC (R?=1.8%), and DO deficit (R?=1.6%). Functional dispersion (FDis) showed a positive
correlation with DO deficit (R?=6.7%) and DOC (R?=4.5%), but a negative response to water
temperature (R*=5.5%) and drying duration (R>=1.0%). The mean centroid of the first
functional axis (wood vs leaf decomposers) was positively related with SRP (R?=8.3%) and
water temperature (R?=7.2%), but correlated negatively with DO deficit (R?=1.3%). Functional
axis 2 (habitat preferences and conidial morphology) had a positive relationship with discharge
(R?=2.6%) and drying duration (R?=2.5%), while it responded negatively to riparian canopy
openness (R?=5.1%).

3.2 Multiple stressor effects on fungal ecosystem functioning
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Figure 3. (a) Averaged and standardised model coefficients for the different fungal biodiversity facets,
including taxonomic richness (Ric), functional richness (FRic), functional dispersion (FDis), and
centroids of the first and second trait axes (Axis 1 and Axis 2). Red tones represent negative predictor
effects, while blue tones indicate positive effects. (b) Mean explained variance of stressors and
hydrology for the different fungal biodiversity facets, including taxonomic richness (Ric), functional
richness (FRic), functional dispersion (FDis), and centroids of the first and second trait axes (Axis 1
and Axis 2). The random factor importance is not shown for simplicity (see further details in Table
S7).
The greatest decomposition rates in the streambed sediment and water column compartments
were found in the Cantabrian Mountains (mean + SE: 0.0048 + 0.0006 day, 0.0038 + 0.0006
day?, respectively) and Catalonian regions (0.0045 + 0.0006 day?, 0.0034 + 0.0006 day?),
while the other regions had lower mean values (Figure 4 & Table S8). Decomposition rates
were greater in the water column (0.0033 + 0.0002 day) compared to the sediment (0.0029
+ 0.0002 day™?). In the water column, the Tagus and Cantabrian regions showed the highest
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Figure 4. Boxplots of: (a) decomposition rate (kq) in the water column, (b) decomposition rate (kd) in
the streambed sediments, (c) fungal biomass in the water column, and (d) fungal biomass in the
streambed sediments. The colours of the bars correspond to the regions (as shown in Figure 1).
Region abbreviations are as follows: CAN, Cantabrian Mountain range; CAT, Catalonia; TAG, Mid
Tagus; PT, North Portugal; SEG, Segura; DOU, South Douro; and AND, Andalusia.

mean fungal biomass (94.0 + 19.2 mg FB g DM and 66.9 £ 9.9 mg FB g DM, respectively),
while the Segura (34.5 + 8.0 mg FB g DM™), northern Portugal (32.9 = 4.3 mg FB g DM™),
and Andalusia (23.8 + 5.6 mg FB g DM™) regions exhibited the lowest values. In contrast, the
northern Portugal region exhibited the highest mean fungal biomass in streambed sediments
(44.3 £ 7.1 mg FB g DM1), followed by the Tagus region (42.5 = 18.6 mg FB g DM1). The
Segura and Andalusia regions showed the lowest mean fungal biomass in streambed
sediments (9.7 £+ 3.9 mg FB g DM and 3.8 £ 0.7 mg FB g DM, respectively). On average,
fungal biomass in the water column compartment (47.6 £ 9.6 mg g*) was double that in
streambed sediments (23.6 £ 6. 6 mg FB g DM1).

Our models generally supported additive stressor effects on ecosystem functions and the
sediment: water column ratios, with only one interactive term supported in the model of
streambed sediment fungal biomass (Figure 5; Tables S5 & S6). Water column decomposition
was positively associated with DOC (R2 = 7.0%) and SRP (R2 = 7.0%) but decreased with
drying duration (R2 = 9.7%) and water temperature (R?=4.3%). In contrast, streambed
sediment decomposition was primarily driven by the positive effects of DOC enrichment (R? =
22.9%). The sediment: water column ratio for the decomposition rate was positively related to
DOC (R? = 5.7%), drying duration (R? =1.7) but negatively related to SRP (R? = 6.9%).

The fungal biomass in the water column compartment was positively associated with DOC (R2
= 8.5%) and DN (R? = 1.4%), while it had a negative relationship with water temperature (R?
= 13.0%), riparian canopy openness (R2 = 7.6%), and drying duration (R2 = 3.3%). Fungal
biomass in the sediments was positively associated with DOC (R? = 9.5%), DO deficit (R? =
4.9%), and discharge (R? = 9.6%), but was negatively affected by water temperature (R? =
5.3%) and DN (1.7%). An antagonistic interaction between drying duration and DN enrichment
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was statistically supported, explaining 5.3% of the variance. The sediment: water column ratio
for fungal biomass was positively related to drying duration (R? = 6.3%), water temperature

443  (R%?=1.6%), and discharge (R? = 1.2%), but showed a negative correlation with DN (R? = 3.7%)
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Figure 5. (a) Averaged and standardised model coefficients for the decomposition rate (kq) and fungal
biomass in the water column and streambed sediment. Red tones represent negative predictor
effects, while blue tones indicate positive effects. (b) Mean explained variance of stressors and
hydrology for the decomposition rate (kq) and fungal biomass in both stream compartments. For
simplicity, the importance of random factors is not shown here (see Table S7 for further details).

(Figure 5).
4. Discussion

Our results demonstrate that fungal communities and their functions are shaped by multiple
abiotic drivers, offering valuable insights into the effects of global change on stream
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ecosystems. Specifically, while DOC positively influenced biodiversity and ecological
functions, water temperature, riparian canopy openness, and drying duration were associated
with lower biodiversity and functionality. These findings highlight the critical role of climatic
stressors in regulating stream microbial biodiversity and function, suggesting that climate
change may significantly reduce fungal biodiversity, decomposition activity, and trophic
transfer. Additionally, we found that stream sediments can sustain OM decomposition and
fungal biomass accrual, even under stressors, such as thermal and drying stress, providing
an “insurance capacity” against human impacts.

4.1 Multiple stressor effects on fungal biodiversity and functions

Our study identified DOC, water temperature, riparian canopy openness, and drying duration
as key drivers of fungal biodiversity and functions. Organic matter enrichment, represented
here by DOC, positively influenced fungal diversity and functions, likely due to its ability to
enhance heterotrophic microbial activity, including that of aquatic fungi (Danger et al., 2016;
Kuehn et al., 2014). Furthermore, in our study, higher DOC levels were associated with a
higher occurrence of wood saprotrophs, suggesting that dissolved carbon may originate from
the decomposition of deadwood, potentially from deciduous tree species (Btonska et al.,
2019).

Conversely, increasing water temperature was associated with reduced fungal biodiversity
and functions, except in sediment decomposition. Within our thermal stress gradient (10.7—
28.3°C), this negative response may be related to the fact that aquatic fungal communities
exhibit their highest species richness in temperate streams (Duarte et al., 2016), within an
optimal temperature range of 15 — 25°C (Graca et al., 2023; K. Sridhar & Bérlocher, 1993;
Suberkropp, 1984). Additionally, species richness typically follows a unimodal relationship with
temperature, peaking at around 10°C (Duarte et al., 2017; Gongalves et al., 2013). Studies
reporting positive temperature effects have generally focused on gradients ranging from below
to near-optimal conditions (Fernandes et al., 2009; Ferreira, Chauvet, et al., 2015), with such
patterns being more consistent during colder months (Ferreira & Canhoto, 2014, 2015). In
contrast, our study was conducted during summer, when the mean water temperature of most
streams exceeded this optimal range, reaching the upper end of the thermal gradient (10.7—
28.3°C). This was particularly evident in the Andalusian (mean: 21.9°C, range: 17.8-28.3°C),
Catalan (19.7°C, 17.8-21.3°C) and Segura (17.5°C, 13.3-21.8°C) basins, which showed the
lowest biodiversity values and generally reduced functional metrics. These findings align with
previous studies that reported reductions in functional richness across broader water
temperature gradients (4-22°C) (Fenoy et al., 2021).

Consistent with previous observational and manipulative research, drying stress — particularly
prolonged drying — negatively affected fungal functional diversity and functions in water
column compartments (Arias-Real et al., 2020, 2023; Viza et al., 2022). Flowing water is
essential for the sporulation and dispersal of aquatic hyphomycetes (Barlocher, 1992b).
Although microbial decomposers, including aquatic hyphomycetes, often recover their activity
quickly following rewetting events (Bruder et al., 2011; Foulquier et al., 2015; Niyogi et al.,
2020; Pohlon et al.,, 2013), our results suggest that prolonged drying during summer
consistently inhibits their biological activity across regions.

Our results also indicated that riparian degradation, represented by riparian canopy openness,
was generally associated with reduced fungal biodiversity and functions. Streams with
reduced riparian forest diversity and cover are expected to experience declines in the quality
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and quantity of OM inputs (Kominoski et al., 2011), as well as more severe summer conditions
with increased water temperatures and radiation inputs (Garner et al., 2017). This reduction
in OM availability may lower fungal biodiversity and activity through bottom-up effects, as
reduced resource availability, which simplifies the range of niches available for these
organisms (Fernandes et al., 2013; Laitung & Chauvet, 2005; Tonin et al., 2018).

The effects of light availability further illustrate the complexity of riparian degradation. Field
studies have shown varied outcomes, with some reporting no significant impact (Elosegi et
al., 2018) and others highlighting negative effects, potentially due to increased solar radiation
inhibiting fungal activity under open canopies (Albarifio et al., 2008; Tonin et al., 2018). In
addition, the absence of canopy cover reduces OM availability and background biomass of
litter-associated communities (Oester et al., 2025). Experimental mesocosm studies have also
yielded mixed findings. Some suggest a positive priming effect, where increased light
enhances autotrophic production and labile OM availability, thereby stimulating fungal growth
and accelerating OM decomposition (Danger et al., 2013; Lagrue et al., 2011; Rier et al.,
2007). Conversely, other mesocosm studies report negative priming, where labile carbon from
algal exudates suppresses the decomposition of recalcitrant carbon (Ashberry et al., 2021;
Halvorson et al., 2019).

Surprisingly, and in contrast to previous research (Gulis et al., 2006; Menéndez et al., 2011;
Pascoal et al., 2005; Pereira et al., 2016), nutrient enrichment was not identified as a dominant
driver of fungal functions, possibly reflecting low nutrient limitation in Iberian rivers (Bruder et
al.,, 2016). Our nutrient enrichment gradients were skewed towards higher concentrations,
largely due to arid climates and pervasive agricultural activities. As a result, we may not have
captured scenarios where moderate increases in nutrient concentrations stimulate fungal
activity and diversity. Furthermore, our study was conducted in summer, when temperatures
are higher compared to other seasons, and at elevated temperatures, fungal decomposer
activity appears to be achieved at much lower nutrient levels (Fernandes et al., 2014). In
regions with high agricultural activity, additional stressors, such as sedimentation and
pesticides, may reduce decomposer activity despite higher nutrient concentrations (Pascoal
et al., 2005; Pereira et al., 2016; Woodward et al., 2012). A continental-scale study, including
colder regions and oligotrophic streams, found a non-linear relationship between nutrient
levels and OM decomposition, with macroinvertebrate-mediated decomposition rates peaking
at intermediate nitrogen and phosphorus concentrations (Woodward et al., 2012). Field
experiments often report weaker effects of nutrient enrichment compared to laboratory studies,
with variability influenced by substrate type (e.g., wood vs. leaf litter) and climate (Bruder et
al., 2016; Ferreira, Castagneyrol, et al., 2015). Our study underscores the importance of
considering a broad range of geographic conditions and multiple stressors for a more
comprehensive assessment of nutrient effects, which may be less pronounced than previously
suggested (Duarte et al., 2017; Woodward et al., 2012).

Nonetheless, nutrient enrichment generally had weak positive effects on taxonomic and
functional diversity metrics and fungal functions in the water column, with nitrogen showing
minimal impact (Ferreira & Graca, 2016; Lecerf & Chauvet, 2008). Enhanced decomposition
rates under nutrient-enriched conditions were linked to increased fungal activity (Gulis et al.,
2006; Menéndez et al., 2011; Pascoal et al., 2005), as fungi can absorb nutrients directly from
the water column (Sridhar & Béarlocher, 2000; Suberkropp & Chauvet, 1995). In contrast,
nutrient enrichment negatively affected fungal decomposition and biomass accrual in
streambed sediments, likely due to reduced oxygen availability caused by summer flow
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reductions and fine sediment deposition from agricultural activities (Bruder et al., 2016).
Although this mechanism was not directly measured, it warrants further investigation.
Additionally, nitrogen was correlated with litter saprotrophs, while SRP was associated with
wood saprotrophs, indicating substrate-specific nutrient limitations (Danger et al., 2016).

Our study also supports the idea that microbial activity can be maintained in sediments even
in the presence of multiple stressors. Previous studies in intermittent streams hypothesised
that sediment moisture acts as a refuge for aquatic fungi during drying events, preserving
microbial activity at levels comparable to those under flowing conditions (Arias-Real et al.,
2020; Ghate & Sridhar, 2015; Gionchetta et al., 2024; Schreckinger et al., 2021). Riparian
shading and flash storms further enhance this "insurance capacity" by maintaining sediment
water content and detrital resources (Gionchetta, Oliva, et al., 2019; Herbst, 1980).
Additionally, our data suggest that streambed sediments can buffer extreme temperatures and
protect microbial activity during extreme climatic events, while slight to moderate organic
matter enrichment can stimulate the development of heterotrophic microbial biomass,
supporting higher activity levels in sediments than in the column water (Gionchetta, Oliva, et
al., 2019). However, microbial communities may respond differently according to their
taxonomic group, with fungi being the least affected by hydrological alterations (Gionchetta,
Romani, et al., 2019).

Discharge positively influenced fungal functional diversity and functions, with a notable
correlation to basin area (Figure S1). Sites with higher average discharge tend to have fewer
periods or areas of dry conditions, thereby maintaining aquatic functions (Bruder et al., 2011).
Higher discharge also buffers against temperature extremes, particularly in summer, by
increasing the thermal capacity of the water column through a greater volume of water
(Caissie, 2006). Additionally, higher flow velocities, associated with increased discharge,
enhance fluxes of dissolved nutrients and oxygen, thereby stimulating fungal diversity and
activity, such as sporulation and decomposition rates (Abril et al., 2016; Bruder et al., 2016;
Ferreira & Graga, 2006).

4.2 Implications for stream management and biomonitoring in a global change
context

Despite the prevalence of antagonistic interactive effects in experimental studies (Gutiérrez-
Céanovas et al., 2022; Jackson et al., 2016; Velasco et al., 2018), our findings reinforce a
growing body of literature suggesting that the combined effects of multiple stressors in real-
world ecosystems tend to be additive rather than interactive (Birk et al., 2020; Gutiérrez-
Céanovas et al., 2022; Lourenco et al., 2023). Notably, our analysis did not support stressor
interactions, even though we captured long stress gradients (Feld et al., 2016; Segurado et
al., 2022), representing a wider spectrum of stress conditions than those typically explored in
experimental studies (Graca et al., 2023; Jackson et al., 2016).

Two reasons may explain these contrasting patterns between observational and manipulative
studies. First, manipulative studies are typically short-term and may not account for
acclimation, adaptation, recovery, or resilience mechanisms that occur over longer periods
(Collins et al., 2020; Orr et al., 2020). Second, while manipulative studies often apply stressors
simultaneously, stressor dynamics in natural ecosystems tend to occur sequentially or
discretely, enabling organisms to resist and recover more effectively (e.g. heatwaves, Jackson
et al., 2021). Fortunately, from a management perspective, non-interactive effects are among
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the simplest to address, as stressors can be mitigated independently or in combination without
unintended side effects (Brown et al., 2013; C6té et al., 2016; Spears et al., 2021).

Organisms commonly used in biomonitoring programmes, such as diatoms, macrophytes, and
invertebrates, are particularly vulnerable to nutrient and organic pollution (Birk et al., 2020;
Hering et al., 2006). For this reason, most management actions focus on reducing nutrient
pollution and improving water quality. However, our study demonstrates that stressors
expected to intensify with climate change—such as warming, drying, and riparian
degradation—are more critical for fungal biodiversity and functions (Barros et al., 2024; Bruder
et al., 2016; Fenoy et al., 2021; Mora-Gémez et al., 2016). For example, climate change is
expected to negatively affect fungal biodiversity and functions through increased water
temperature (Tassone et al., 2023), prolonged drying (Messager et al., 2021), and riparian
canopy loss (Pace et al.,, 2021, 2022). Nonetheless, as organic matter enrichment was
positively associated with fungal biodiversity and function, climate change impacts may be
partially offset by anticipated increases in DOC under conditions of low flow and hydrological
fragmentation (Granados et al., 2022). Collectively, these findings suggest that mitigating
warming through riparian restoration and maintaining natural flow conditions are among the
most effective strategies for preserving fungal biodiversity and functions in a global change
context.

While previous studies have found that taxonomic and trait metrics respond similarly to
multiple stressors (Lourenco et al., 2023), our models indicate that functional trait diversity and
composition were much more explanatory than taxon richness. This may partly reflect the
large geographic scale of our study, where differences in taxonomic biogeography may blurry
ecological responses. However, as traits are shared across species with contrasting spatial
distributions, functional diversity and composition seems to be more robust tools for capturing
the impacts of global change on streams at large scales, aiding to capture broad biodiversity
response to environmental change.

Our study also offers insights into the advantages and limitations of using ecosystem functions
as biomonitoring indicators for multiple stressor effects. Although there have been recent calls
to incorporate ecosystem functioning into biomonitoring, few studies have evaluated their
response to multiple stressors in natural streams (Brauns et al., 2022; but see Pereira et al.,
2016; Smeti et al., 2019). While previous studies have suggested that aquatic fungi and their
activities, such as OM decomposition, can serve as bioassessment tools for stream
functioning—responding to hydromorphological alterations, nutrient availability, and pollution
levels (Barros et al., 2024; Colas et al., 2017; Ferreira et al., 2021) —our study surprisingly
found that decomposition and fungal biomass did not reflect changes in nutrient enrichment,
one of the main focuses of stream biomonitoring. Other studies have shown complex
responses of OM decomposition to nutrients (Woodward et al., 2012), ranging from strong
(Arroita et al., 2012) to weak effects (Brauns et al., 2022; Tiegs et al., 2024), suggesting that
these indicators may be less sensitive than invertebrates or diatoms for detecting nutrient
pollution. However, our functional measurements effectively captured hydroclimatic stressors
such as warming, drying, and riparian degradation, highlighting their potential to complement
traditional biomonitoring methods. Despite the cost-effectiveness of using wooden sticks to
estimate decomposition (Arroita et al., 2012), ergosterol analysis and result interpretation
require more sophisticated and expensive methodologies and expertise.

In conclusion, our study demonstrates that fungal biodiversity and functions are shaped by
multiple stressors, which are likely to intensify under climate change. While organic matter
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enrichment positively influenced fungal biodiversity and functions, thermal and drying
stresses, as well as riparian degradation, had negative effects. Importantly, our findings
highlighted the critical role of streambed sediments in buffering the impacts of thermal and
drying stresses, providing streams with resilience against global change. The predominance
of additive (non-interactive) stressor effects suggests that these stressors can be managed
independently, simplifying the implementation of targeted mitigation measures. Together,
these results underscore the urgent need for action to preserve the conditions that support
stream microbial biodiversity and their associated functions, thereby safeguarding the
essential services provided by freshwater ecosystems in a global change context.
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Figures and Tables captions

Figure 1. Locations of the study sites within the Iberian Peninsula and their context within Europe (red
square).

Figure 2. Boxplots showing the variation in (a) taxonomic richness, (b) functional richness (FRic), and
(c) functional dispersion (FDis) across the study regions. Region abbreviations: CAN — Cantabrian
Mountain Range, CAT — Catalonia, TAG — Mid Tagus, PT — North Portugal, SEG — Segura, DOU —
South Douro, and AND — Andalusia.

Figure 3. (a) Averaged and standardised model coefficients for the different fungal biodiversity facets,
including taxonomic richness (Ric), functional richness (FRic), functional dispersion (FDis), and
centroids of the first and second trait axes (Axis 1 and Axis 2). Red tones represent negative predictor
effects, while blue tones indicate positive effects. (b) Mean explained variance of stressors and
hydrology for the different fungal biodiversity facets, including taxonomic richness (Ric), functional
richness (FRic), functional dispersion (FDis), and centroids of the first and second trait axes (Axis 1 and
Axis 2). The random factor importance is not shown for simplicity (see further details in Table S7).

Figure 4. Boxplots of: (a) decomposition rate (kd) in the water column, (b) decomposition rate (kd) in the
streambed sediments, (c) fungal biomass in the water column, and (d) fungal biomass in the streambed
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sediments. The colours of the bars correspond to the regions (as shown in Figure 1). Region
abbreviations are as follows: CAN, Cantabrian Mountain range; CAT, Catalonia; TAG, Mid Tagus; PT,
North Portugal; SEG, Segura; DOU, South Douro; and AND, Andalusia.

Figure 5. (a) Averaged and standardised model coefficients for the decomposition rate (kq) and fungal
biomass in the water column and streambed sediment. Red tones represent negative predictor effects,
while blue tones indicate positive effects. (b) Mean explained variance of stressors and hydrology for
the decomposition rate (kq) and fungal biomass in both stream compartments. For simplicity, the
importance of random factors is not shown here (see Table S7 for further details).

Table 1. Fungal traits, their corresponding categories, and the references used for their definition. The
table is adapted from Arias-Real et al. (2023) with additional references included.

Supplementary Material captions
Figure S1. Correlation between response variables.

Table S1. Mean values and standard errors (mean + SE) for the environmental characteristics of the
study regions. Region abbreviations are as follows: CAN — Cantabrian Mountain Range, CAT —
Catalonia, TAG — Mid Tagus, PT — North Portugal, SEG — Segura, DOU — South Douro, and AND —
Andalusia.

Table S2. Mean values and standard errors (mean * SE) for the stressor variables in the study regions.
Region abbreviations are as follows: CAN — Cantabrian Mountain Range, CAT — Catalonia, TAG — Mid
Tagus, PT — North Portugal, SEG — Segura, DOU — South Douro, and AND — Andalusia.

Table S3. Total number of species occurrences per region during the study period.

Table S4. Means and standard error (meantSE) of the taxonomic and functional metrics by region.
Abbreviations are as follows: CAN, Cantabrian Mountain range; CAT, Catalonia; TAG, Mid Tagus; PT,
North Portugal; SEG, Segura; DOU, South Douro; AND, Andalusia; Ric, taxonomic richness; FRic,
Functional richness; FDis, functional dispersion; cent_ax1, centroids of the first trait axis; and, cent_ax2,
centroids of the second trait axis.

Table S5. Correlations between functional axes and fungal trait categories.
Table S6. Summary of averaged coefficients for biodiversity and functional models.
Table S7. Explained variance (R2) for biodiversity and functional models.

Table S8. Means and standard error (mean+SE) of the decomposition rates and fungal biomass accrual
at each study site in both stream compartments (water column and streambed sediments).
Abbreviations are as follows: CAN, Cantabrian mountain range; CAT, Catalonia; TAG, Mid Tagus; PT,
North Portugal; SEG, Segura; DOU, South Douro; AND, Andalusia; BioM_sediment, fungal biomass in
sediments; BioM_water-column, fungal biomass in the water column; kd_sediment, decomposition
rates in sediments; kd_water-column, decomposition rates in the water column; ratio_k, ratio of
decomposition rates; and ratio_bioM, ratio of fungal biomass.

Appendix 1. Details on missing data imputation for stressors.

Appendix 2. Details on performance of the models exploring functional and biodiversity responses to
multiple stressors.
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Table S1. Mean values and standard errors (mean * SE) for the environmental characteristics of the study regions. Region
abbreviations are as follows: CAN — Cantabrian Mountain Range. CAT — Catalonia. TAG — Mid Tagus. PT — North Portugal. SEG —
Segura. DOU — South Douro. and AND — Andalusia.

study_area PT CAN TAG DOU CAT ANDA SEG
Channel width (m) 3.310.3 8.7+1.7 5.310.9 3.510.9 4.8+1.2 2.310.4 3.310.3
Depth (cm) 22.3+2.1 17.6+1.4 25.9+2.8 22.612.5 21.4+4.1 13.2+1.6 9.8+2.7
Current velocity (m s-1) 0.11+0.018 0.08+0.018 0.17£0.021 0.09+0.03 0.22+0.021 0.11+0.015 0.08+0.032
discharge (m3 s-1) 0.261+0.023 0.08+0.058 0.26+0.088 0.08+0.029 0.16+0.042 0.09+0.004 0.02+0.035
Electrical conductivity (uS cm-1) 93.3+36.4 196.4+14.2 117.4+319 185.3%81.5 796.3+212 666.41114.5 630.4197.4
pH 6.41+0.14  8.32+0.04 7.77+0.1 7.24+0.29 7.86%0.16 8.12+0.03 8.1410.11
Altitude (m a.s.l.) 272.3+60.2 471.7+72.7 692.3168.1 1141+55.1 312.3+64.6 289.31+25.7 722.1+46.2
Basin area (km2) 11.5+2.8 84.9+13.2 69.4113.3 52.318.5 162.6173 65.318.8 206.7+38.8
%Urban 0.05+0.02 010 0.01+0 0.01+0 0.04+0.02 0.01+0 010
%Agriculture 0.34+0.07 0.1+0.02 0.07+0.03 0.15+0.05 0.15#0.07 0.52+0.07 0.24+0.05
%Natural 0.61+0.07 0.9+0.02 0.92+0.03 0.85+0.05 0.81+0.08 0.47+0.07 0.76%0.05
Mean air temperaure (2C) 13.6+0.3 12.1+0.4 14.4+0.4 11.6x0.3 15.1+0.3 17.610.1 15.5+0.2
Minimum air temperature (2C) 3.210.3 0.2+0.5 -0.210.2 -1.7£0.2 0.4+0.5 3.1+0.2 0.810.3
Maximum air temperature (2C) 26.7+0.2 25.8+0.2 34.2+0.6 30.3t0.4 31.610.3 36.5+0.2 34.540.2
Precipitation (mm) 1444.2+12.5 1353.8+31.5 997.4180.2 787.1+60.4 791.3+11.9 874.4+21.5 585+18.3
Potential Evapotranspiration (mm) 787.9+12.1 884.4+5.2 1273.9+24.7 1113.1+12.9 1227.6%9.2 1397.8+8 1326.3+8.6
Aridity index -0.84+0.04 -0.5410.04  0.22+0.05 0.29+0.06  0.35£0.01 0.37#0.02 0.55+0.01

Table S2. Mean values and standard errors (mean * SE) for the stressor variables in the study regions. Region abbreviations are as
follows: CAN — Cantabrian Mountain Range. CAT — Catalonia. TAG — Mid Tagus. PT — North Portugal. SEG — Segura. DOU — South
Douro. and AND — Andalusia.

Stressor

PT

CAN

TAG DOU CAT

ANDA

SEG

N-NO3 (ug L-1)
SRP (ug L-1)

1008.7+232.2 399.8+80.7 743.3%331.5 146.1+31.9 1011+251.7 1429.4+613.2 5206.7+1890.1

30.3+15.5

12.843.4

187.9+78.3 47.8+t14.5 487.3+256.6

50.5%+21.6

4.5%0.5




DOC (mgL-1) 5.9+1.2 7.5£1.7 14+0.8 13.5+1.7 8.2+2.7 24.2+12.6 7+1.3
DO deficit (mg L-1) 1.7+0.3 0.610.2 0.510.1 1.8+0.5 1.6£0.2 1.8+0.4 0.50.1
Water mean temperature (2C) 16.810.4 13.4+0.5 15.8+0.4 14.9+0.3 19.7+0.5 21.9+0.7 17.520.6

Riparian openness (%) 46.617.1 37.1+6.5 55+7.7 55.8t7.5 42.8£11.8 51.8+6.2 61.7£5.5

Drying duration (days) 5.2+5.2 5.7+4.9 16.41+6.7 35+16.3 25+16.4 67.61£13 6.1+4.1
Table S3. Total number of species occurrences per region during the study period.

. Andalusia | Cantabrian | Catalonia Mid L Segura oy
Region Tagus Portugal Douro
Alatospora acuminata 2 6 2 16 3
Alatospora pulchella 1 8 1 4 2
Alternaria sp 6 11 2 9 5
Amniculicola longissima 4 1 4 3
Anguillospora crassa 4 1 6 1
Anguillospora filiformis 2 1 12 1
Anguillospora furtiva 3 1 2 1
Anguillospora sp 1 2
Aquanectria penicillioides 2
Aquanectria submersa 1 7
Arbusculina irregularis 1
Campylospora chaetocladia 1 3 2
Campylospora parvula 1 1
Cladosporium sp 4 1 3
Clavariopsis aquatica 1 1 10 2
Clavatospora longibrachiata 9 5
Culicidospora aquatica 1 3
Culicidospora gravida 1
Dendrospora erecta 2




Dendrospora sp
Dimorphospora foliicola
Diplocladiella scalaroides
Diplocladiella tricladioides
Dwayaangam cornuta
Excipularia sp
Filosporella annelidica
Filosporella sp
Flabellospora crassa
Flagellospora curvula
Flagellospora fusarioides
Flagellospora minuta
Fontanospora eccentrica
Fontanospora fusiramosa
Fontanospora sp
Fusarium sp
Geniculospora inflata
Gorgomyces hungaricus
Heliscella stellata
Heliscella stellatacula
Heliscina campanulata
Heliscus tentaculus
Hydrocina chaetocladia

Hydrometrospora symmetrica

Hymenoscyphus sp

Hymenoscyphus tetracladius

Lemonniera aquatica
Lemonniera centrosphaera
Lemonniera cornuta

= N W N e

14
11




Lemonniera sp
Lemonniera terrestris
Lunulospora curvula
Margaritispora aquatica
Margaritispora sp
Mycocentrospora acerina
Mycocentrospora sp
Neonectria lugdunensis
Neonectria sp
Oncopodiella trigonella
Orbilia rosea
Pleuropedium multiseptatum
Pleuropedium tricladioides
Porocladium aquaticum
Sigmoidea aurantiaca
Sordariaceous
Sporidesmium sp
Stenocladiella neglecta
Subulispora sp
Taeniospora gracilis
Tetrachaetum elegans
Tetracladium apiense
Tetracladium breve
Tetracladium furcatum
Tetracladium marchalianum
Tetracladium setigerum
Tetracladium sp

Tetraploa aristata
Tetraploa sp

w

w R b

U O N =




Tricellula aquatica
Tricladiopsis flagelliformis
Tricladiopsis foliosa
Tricladium angulatum
Tricladium attenuatum
Tricladium castaneicola
Tricladium fuscum
Tricladium patulum
Tricladium sp

Tricladium splendens
Tripospermum camelopardus
Triposporium sp
Triscelophorus acuminatus
Triscelophorus monosporus
Triscelophorus sp
Tumularia aquatica
Tumularia tuberculata
Varicosporium elodeae
Varicosporium macrosporum
Varicosporium sp
Varicosporium trimosum
Variocladium giganteum
Volucrispora graminea
Xylomyces sp

Unknown001

Unknown002

Unknown003

Unknown004

Unknown005

PR NN R R
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Unknown006
Unknown007
Unknown008
Unknown009
Unknown010 1 3
Unknown011
Unknown012 3
Unknown013
Unknown014 4
Unknown015
Unknown016
Unknown017 1
Unknown018
Unknown019
Unknown020
Unknown021

P NP R WD WD

Table S4. Means and standard error (mean+SE) of the taxonomic and
functional metrics by region. Abbreviations are as follows: CAN. Cantabrian
Mountain range; CAT. Catalonia; TAG. Mid Tagus; PT. North Portugal; SEG.
Segura; DOU. South Douro; AND. Andalusia; Ric. taxonomic richness; FRic.
Functional richness; FDis. functional dispersion; cent_ax1. centroids of the first
trait axis; and. cent_ax2. centroids of the second trait axis.

study_area Ric FRic FDis cent_ax1l cent_ax2
AND 8.29+0.89  0.32+0.89 0.22+0.89 0.06t£0.89 -0.02+0.05
CAN 10.70£1.95 0.44+0.08 0.221+0.04 -0.04+0.03 0.04+0.05
CAT 10.00£4.00 0.26tNA  0.20£0.04 0.22+0.30 0.02+0.10

DOU 13.40+1.94 0.61+0.04 0.36+0.03 0.15+0.06 0.03+0.04




PT 14.44+1.46 0.60+0.04 0.28:£0.03 0.04+0.02
SEG 8.861£1.78  0.67+0.08 0.29+0.05 0.10£0.08
TAG 13.63+1.70 0.62+0.07 0.33+0.02 0.03+0.02

-0.01+0.02
-0.04+0.03
-0.01+0.02

Table S5. Correlations between functional axes and fungal trait categories.

Trait_category Al A2 A3 A4 A5 A6 A7 A8 A9 A10

Litter saprotrophic -0.89 -0.04 0.01 -0.24 0.04 -0.05 0.13 0.01 -0.18 0.13
Wood saprotrophic 0.69 0.25 -0.2 -0.28 0.07 -0.27 -0.16 0.03 -0.02 -0.24
Plant pathogenic 0.59 -0.2 0.11 0.51 -0.26 0.3 0.05 -0.23 0.18 0.15
Mycoparasite 0.16 0.07 0.1 0.04 0.41 0.02 -0.13 0.11 0.14 0.12
Litter substrate -0.69 -0.3 0.21 0.32 -0.12 0.2 0.06 -0.04 0.07 0.31
Root substrate 0.19 0.03 -0.15 -0.12 0.08 -0.15 -0.33 -0.05 0.16 0.03
Wood substrate 0.6 0.39 -0.25 -0.35 -0.03 0.09 0.44 0.01 -0.08 0.26
Aquatic -0.26 0.27 0.21 -0.1 0.13 -0.68 0.25 -0.07 0.45 0.04
Non aquatic 0.05 -0.8 -0.54 -0.07 -0.11 -0.14 0 0.08 -0.01 0.04
Tree-holes -0.06 0.53 0.09 -0.51 -0.67 -0.22 -0.45 -0.24 0.05 0.24
Endophyte -0.05 -0.45 -0.07 0.22 0.62 -0.19 -0.13 -0.57 -0.07 0.31
Non endophyte 0.18 0.01 -0.2 0.2 -0.3 0.43 0.3 0.31 0.35 0.35
Branched conidia -0.49 0.51 -0.74 0.1 -0.01 0.07 0.01 -0.12 0.12 -0.04
Tetraradiate conidia -0.07 -0.58 0.42 -0.63 -0.05 0.28 0.18 -0.24 0.14 -0.06
Filiform conidia 0.42 0.1 0.09 -0.03 0.45 -0.02 -0.44 0.55 0.25 0.31
Sigmoid conidia 0.46 -0.01 0.38 0.48 -0.32 -0.55 0.17 -0.11 -0.33 0.06
Compact conidia 0.17 0.09 0.02 -0.19 -0.22 0.08 -0.2 0.29 -0.35 -0.29
Ascospores 0.12 -0.01 0.14 0.23 0.14 0.15 -0.02 -0.14 0.18 -0.12
Clove-shaped 0.23 0.16 -0.06 -0.15 0.09 -0.1 0.32 0.19 0.36 -0.41
Other conidia shape -0.23 -0.16 0.06 0.15 -0.09 0.1 -0.32 -0.19 -0.36 0.41




Table S6. Summary of averaged coefficients for biodiversity and functional models.

DO Rip- Drying x
Response variable DN SRP DOC deficit Temp Openness Drying Discharge DN
Sediment decomposition -0 0.06 0.47 0.09 0.03 -0.06 -0.05 0.1 0
Fungal biomass in sediments -0.2 0.02 0.47 0.46 -0.45 -0.06 -0.06 0.44 0.57
Water column decomposition 0.04 0.27 0.27 0.1 -0.24 -0.11 -0.33 0.13 0
Fungal biomass in water column 0.16 0.1 0.27 -0.08 -0.33 -0.27 -0.21 0.13 0
Sediment : water column ratio for decomposition -0.1 -0.3 0.26 -0.05 0.35 0.06 0.2 0.15 0
Sediment : water column ratio for ergosterol -0.4 -0.1 0.12 0.15 0.31 -0.01 0.4 0.26 0
Taxonomic Richness -0.1 0.16 0.1 0.13 -0.26 -0.1 -0.01 0.13 0
FRic 0.04 0.22 0.19 0.24 -0.02 0.14 0.05 0.33 0
FDis 0.2 -0.1 0.29 0.34 -0.45 0.11 -0.23 -0.05 0
Mean centroid functional axis 1 -0.2 0.33 0.12 -0.18 0.4 -0.07 0.08 0.04 0
Mean centroid functional axis 2 -0.1 0.16 -0.1 -0.1 0 -0.31 0.27 0.27 0
Table S7. Explained variance (R?) for biodiversity and functional models.
DO Rip- Drying x
Response variable DN SRP DOC deficit Temp Openness Drying Discharge DN Site
Sediment decomposition 0.03 0.11 22.90 0.23 0.02 0.06 0.06 0.30 0.00 0.00
Fungal biomass in sediments 1.66 0.07 9.56 4.88 5.27 0.08 0.16 9.62 5.29 0.00
Water column decomposition 0.09 6.97 6.93 0.26 4.25 0.36 9.72 0.53 0.00 22.09
Fungal biomass in water column 1.37 0.45 8.54 0.20 12.95 7.60 3.32 0.76 0.00 13.72
Sediment : water column ratio for decomposition  0.68 6.92 5.67 0.09 11.47 0.06 1.70 0.60 0.00 8.53
Sediment : water column ratio for ergosterol 3.65 0.11 0.29 0.23 1.60 0.03 6.29 1.23 0.00 0.00
Taxonomic Richness 0.11 0.78 0.26 0.37 1.67 0.21 0.02 0.28 0.00 1.35
FRic 0.08 2.23 1.75 1.59 0.02 0.40 0.08 2.45 0.00 0.00
FDis 0.48 0.02 4.52 6.69 5.52 0.12 1.03 0.11 0.00 9.69
Mean centroid functional axis 1 0.61 8.26 0.75 1.26 7.20 0.08 0.13 0.16 0.00 53.44




Mean centroid functional axis 2

0.09 0.67 0.11

0.34 0.03

5.14

2.55

2.57

0.00

0.50

Table S8. Means and standard error (meanSE) of the decomposition rates and fungal biomass accrual at each study site in
both stream compartments (water column and streambed sediments). Abbreviations are as follows: CAN. Cantabrian mountain
range; CAT. Catalonia; TAG. Mid Tagus; PT. North Portugal; SEG. Segura; DOU. South Douro; AND. Andalusia; BioM_sediment.
fungal biomass in sediments; BioM_water-column. fungal biomass in the water column; kd_sediment. decomposition rates in
sediments; kd_water-column. decomposition rates in the water column; ratio_k. ratio of decomposition rates; and ratio_bioM.

ratio of fungal biomass.

BioM_water- kd_water-

mean BioM_sediment column kd_sediment column ratio_k ratio_bioM
Cantabrian

mountains 27.92+5.93 66.87+9.85 0.00385+0.0006 0.0048+0.0006 0.727+0.097 0.604+0.085
Catalan Basins 13.1343.27 42.14+11.96 0.00336+0.0005 0.0045+0.0007 0.864+0.070 1.000+0.539
Mid Tagus 42.52+18.59 94.03£19.17 0.00231+0.0004 0.0030+0.0004 0.861+0.172 0.640+0.327
North Portugal 44.,29+7.05 32.8514.32 0.0031110.0005 0.0031+0.0003 1.060+0.120 1.299+0.180
Segura 9.65+3.87 34.45+7.97 0.00206+0.0003 0.0028+0.0005 1.303+0.221 0.70410.219
South Duero NA 39.3418.29 0.00255+0.0004 0.0031+0.0004 0.870+0.126 NA
Western Andalusia 3.82+0.67 23.7615.63 0.00284+0.0004 0.0024+0.0004 1.171+0.178 2.363%0.630
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Appendix 1: Details on missing data imputation for stressors.

Model performance sheet: Information on missing values and model specifications for
each stressor.

Water temperature sheet: Model performance indicators for each stressor.

Remaining sheets: Predictive models for each response variable. including model
estimates. standard errors. t-values. and p-values.

Abbreviations:

w_temp: Water temperature

DN: Dissolved nitrate

SRP: Dissolved reactive phosphorus
DOC: Dissolved organic carbon
DO.def: Dissolved oxygen deficit
w_temp: Water temperature
air_tmean: mean of air temperature
riparian_open: riparian canopy openness
lat: latitude

lon: longitude



Model Performance

var r2m r2c rmse  mse mse_full
w_temp 0.80 0.94 26.1 3.3 2.4
DN 0.37 0.73 52.1 2.6 2.1
SRP 0.39 0.80 38.7 2.1 1.6
DOC 0.69 0.69 29.8 0.4 0.3
DO.def 0.48 0.56 45.1 1.0 0.8

var na.var model

w_temp 33  Imer(w_temp~air_tmean+discharge+riparian_open+year+lat+(lat*2)+lon+l(lon*2)+(1 | site). env)

DN 4 Imer(DN~urb+agric+discharge+year+lat+l(lat*2)+lon+l(lon”2)+(1 | site). env)
SRP 5 Mo
DOC 13  Im(doc~urb+agric+discharge+year+lat+l(lat*2)+lon+l(lon”2). env)

Imer(do.def~urb+agric+discharge+year+lat+l(lat*2)+lon+I(lon”2)+(1|site).

DO.def 8 env)

Water Temperature
Predictor Estimate SE df t-value P-value
Intercept -2521.77 610.72 30.1 -4.1 0.000
Air temperature 0.97 0.19 43.1 5.2 0.000
Discharge -0.61 0.20 55.0 -3.0 0.004
Riparian
openness 0.02 0.01 41.3 2.6 0.014
Year 1.37 0.30 24.8 4.6 0.000
Latitude -12.28 8.93 47.4 -1.4 0.175
Latitude”2 0.15 0.11 47.4 1.4 0.176



Longitude 0.52 0.22 46.4 2.4 0.021

Longitude”?2 0.08 0.03 47.4 2.6 0.013
DN
Predictor  Estimate SE df t-value P-value
Intercept 1996.09 498.00 433 4.0 0.000
%Urban 0.27 0.32 53.5 0.9 0.389
%Agricultural  0.29 0.17 50.9 1.7 0.089
Discharge 0.71 0.15 84.9 4.7 0.000
Year -0.93 0.25 38.8 -3.7 0.001
Latitude -5.36 6.07 63.0 -0.9 0.381
Latitude”2 0.06 0.07 62.8 0.9 0.395
Longitude 0.36 0.14 64.8 2.5 0.016
Longitude”?2 0.03 0.02 60.5 1.5 0.132
SRP
. Estimate SE df t P-
Predictor value value
Intercept  -1116.45 392.80 40.7 -2.8 0.007
%Urban 0.68 0.29 505 2.4 0.022

%Agricultural  0.16 0.15 483 1.0 0.309
Discharge -0.28 0.13 81.0 -2.2 0.027
Year 0.37 0.20 347 19 0.067
Latitude 18.01 5.45 581 3.3 0.002
Latitude”2 -0.22 0.07 58.0 -33 0.002
Longitude 0.05 0.13 589 04 0.716
Longitude”®2  -0.02 0.02 56.0 -1.2 0.225




DOC

. Estimate SE v P-
Predictor value value
Intercept  -3995.09 310.88 -12.9 0.000
%Urban 0.15 0.12 1.3 0.201
%Agricultural  0.06 0.06 09 0.363
Discharge -0.09 0.06 -1.4  0.167
Year 2.00 0.16 12.3 0.000
Latitude -2.75 2.41 -1.1 0.256
Latitude”2 0.03 0.03 1.1  0.263
Longitude -0.17 0.05 -3.3 0.001
Longitude”®2  -0.02 0.01 -2.5 0.015
DO.def

. Estimate SE df t P-
Predictor value value
Intercept -336.16 405.54 519 -0.8 0.411
%Urban 0.11 0.18 52,6 0.6 0.537
%Agricultural 0.36 0.09 509 39 0.000
Discharge -0.65 0.10 76.7 -6.7 0.000
Year 0.09 0.21 503 0.4 0.677
Latitude 7.74 3.57 724 2.2 0.034
Latitude”2 -0.09 0.04 723 -21 0.038
Longitude -0.07 0.09 75.6 -0.7 0.483
Longitude”2  -0.01 0.01 69.1 -1.0 0.322




Appendix 2. Details on performance of the models exploring functional and
biodiversity responses to multiple stressors

Models selected to explore multiple stressor responses for each studied variable.
Standardized model coefficients explained variance (r2m and r2c). AlCc. AAIC and model
weights are showed. We retained models meeting AAICc<7

Abbreviations:

sed_k: Decomposition rates of streambed sediments

sed_bioM: Fungal biomass of streambed sediments

wcol_k: Decomposition rates of the water column

wcol_bioM: Fungal biomass of the water column

ric: Taxonomic richness

FRic: Functional richness

FDis: Functional dispersion

Cent1: Centroid of Axis 1

Cent2: Centroid of Axis 2

w_temp: Water temperature

DN: Dissolved nitrate

SRP: Dissolved reactive phosphorus

DOC: Dissolved organic carbon

DO.def: Dissolved oxygen deficit

riparian_open: riparian canopy openness



Sed_k

Intercept Discharge DO.def DOC Drying DN SRP riparian_open w_temp r’n r’X AlCc AAICc Weight
-0.01 0.48 23.4 23.4 200.63 0.00 0.13
-0.02 0.07 0.48 23.9 23.9 202.46 1.83 0.05
-0.01 0.06 0.47 23.8 23.8 202.56 1.93 0.05
-0.01 0.46 0.06 23.8 23.8 202.57 1.94 0.05
-0.02 0.48 -0.06 23.7 23.7 202.66 2.03 0.05
-0.02 0.49 -0.05 23.6 23.6 202.74 2.12 0.04
-0.02 0.47 0.02 23.4 234 20290 2.27 0.04
-0.01 0.47 0.01 23.4 23.4 20291 2.28 0.04
-0.01 0.14 0.14 0.46 25.2 25.2 203.50 2.87 0.03
-0.01 0.08 0.46 0.07 24.4 24.4 20434 3.71 0.02
-0.01 0.09 0.49 -0.08 24.3 243 204.45 3.82 0.02
-0.02 0.10 0.46 0.06 24.2 242 20453 3091 0.02
-0.02 0.46 0.07 -0.07 24.2 24.2 204.56 3.94 0.02
-0.02 0.06 0.48 -0.05 24.1 24.1 204.63 4.00 0.02
-0.01 0.09 0.47 0.05 24.1 24.1 204.65 4.02 0.02
-0.02 0.48 -0.05 0.07 24.0 24.0 204.68 4.06 0.02
-0.01 0.05 0.45 0.05 24.0 24.0 204.70 4.07 0.02
-0.02 0.06 0.47 -0.05 24.0 24.0 204.72 4.09 0.02
-0.02 0.06 0.48 -0.02 23.9 23.9 204.81 4.18 0.02
-0.01 0.45 0.02 0.06 23.8 23.8 204.89 4.27 0.01
-0.02 0.49 -0.04 -0.05 23.8 23.8 204.90 4.27 0.01
-0.01 0.06 0.47 0.01 23.8 23.8 204.92 4.30 0.01
-0.01 0.06 0.46 0.00 23.8 23.8 204.93 4.30 0.01
-0.01 0.46 0.06 0.00 23.8 23.8 204.93 4.31 0.01
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Drying x

Intercept Discharge DO.def DOC Drying DN SRP riparian_open w_temp DN Pm . AlCc AAICc Weight
0.30 0.48 0.38 0.42 -0.07 0.24 0.56 43.6 43.6 105.92 0.00 0.09
0.14 0.37 0.54 041 -0.45 36.2 36.2 105.93 0.01 0.09
0.34 0.39 0.72 -0.08 0.22 -0.58 0.57 43.1 43.1 106.27 0.35 0.08
0.27 0.36 0.45 -0.06 0.27 0.59 38.7 38.7 106.77 0.85 0.06
0.30 0.67 -0.06 0.06 -0.41 0.61 37.9 379 107.34 1.42 0.05
0.03 0.63 0.45 0.36 28.4 28.4 108.33 241 0.03
0.26 0.24 0.55 -0.03 0.12 -0.24 0.58 39.8 39.8 108.67 2.75 0.02
0.18 0.33 0.51 -0.58 27.8 27.8 108.68 2.76 0.02
0.15 0.39 0.57 0.44 0.07 -0.45 35.9 359 108.71 2.79 0.02
0.14 0.39 0.53 0.40 0.04 -0.43 35.6 35.6 108.89 2.97 0.02
0.14 0.37 0.54 0.41 -0.02 -0.45 35.6 35.6 10891 2.99 0.02
0.14 0.38 0.55 0.41 0.01 -0.46 35.6 35.6 10891 2.99 0.02
0.12 0.49 -0.49 23.0 23.0 108.99 3.07 0.02
-0.04 0.48 0.56 -0.29 26.6 26.6 109.38 3.46 0.02
0.13 0.59 0.43 0.21 0.32 30.8 30.8 109.39 3.47 0.02
0.01 0.54 0.51 22.2 22.2 109.39 3.47 0.02
0.36 0.56 -0.19 0.10 0.65 30.7 30.7 109.42 3.50 0.02
0.08 0.61 0.42 0.02 0.33 0.38 34.7 34.7 109.51 3.59 0.02
0.13 0.50 0.47 0.25 26.3 26.3 109.56 3.64 0.02



0.26

0.26

-0.03
0.08
0.29
0.17
0.29

0.00

0.08

0.03
0.11
0.18

0.02

0.03

0.03
0.17

0.33

0.06
0.11

0.34

0.37

0.48
0.19

0.58

0.44

0.48

0.61

0.62

0.63

0.47

0.44

0.49

0.36

0.42

0.42

0.45
0.31

0.45

0.41

0.43
0.62
0.57
0.66

0.23

0.47
0.53

0.50

0.55

0.45

-0.05

-0.06

-0.06

-0.06

0.04

-0.11

-0.01

-0.17

0.02

0.26

0.28 0.07

0.42

0.06 0.08
0.23
0.05

0.28

0.37

0.38

0.35

0.37 0.04

0.36

0.09

0.37 0.19
0.07

-0.08

-0.06

-0.13

-0.06

-0.07

-0.14

-0.39
-0.42
-0.69
-0.39

-0.15

-0.43
-0.55

-0.55

-0.50

0.57

0.60

0.61

0.59

0.40

0.61

0.46

38.5

38.4

21.0
25.4
37.8
29.4
37.4

28.8

24.2

28.4
23.9
28.1

28.1

28.0

27.8
27.6

31.8

31.7
22.9

38.5

38.4

21.0
25.4
37.8
20.4
37.4

28.8

24.2

28.4
23.9
28.1

28.1

28.0

27.8
27.6

31.8

31.7
22.9

109.58

109.66

110.02
110.04
110.12
110.19
110.35

110.55

110.68

110.80
110.87
110.95

110.96

111.05

111.13
111.28

111.35

111.37
111.39

3.66

3.74

4.10
4.12
4.20
4.27
4.43

4.63

4.76

4.87
4.95
5.03

5.04

5.13

5.21
5.36

5.43

5.45
5.47

0.02

0.01

0.01
0.01
0.01
0.01
0.01

0.01

0.01

0.01
0.01
0.01

0.01

0.01

0.01
0.01

0.01

0.01
0.01



0.12

0.18
0.11
0.08
-0.01

-0.01
0.12
-0.04

0.38

-0.04

0.15

0.15

0.15

0.09

0.15
-0.07
0.01
0.01
-0.04

0.14

0.32
0.51

0.48
0.46
0.45

0.45

0.39

0.38

0.40

0.58

0.51
0.35
0.53
0.54
0.49

0.39

0.34

0.47

0.43
0.52

0.14

0.59

0.58

0.57

0.35

0.52

0.49
0.51
0.56

0.53

0.50

0.52
0.50
0.29

0.26

0.57

0.45

0.45

0.43

0.31

0.40

-0.06

-0.21

-0.02

0.01

0.00
0.06

-0.02

0.04

0.42

0.07

0.39

0.03

0.33

0.04

0.01

0.13

0.09

0.07

0.07

0.06

0.11

0.09

0.03

-0.10

-0.11

-0.14

0.02

-0.47

-0.58
-0.50

-0.31

-0.46

-0.44

-0.43

-0.30

-0.42

0.65

0.42

22.8

27.2
22.5
17.9
224

22.4
26.7
26.7

31.0

22.1

35.2

35.2

35.2

35.1

26.4
12.2
21.8
21.7
26.2

34.9

22.8

27.2
22.5
17.9
224

22.4
26.7
26.7

31.0

22.1

35.2

35.2

35.2

35.1

26.4
12.2
21.8
21.7
26.2

34.9

111.47

111.48
111.59
111.60
111.65

111.65
111.79
111.80

111.83

111.83

111.87

111.87

111.88

111.95

111.98
111.99
111.99
112.03
112.05

112.06

5.55

5.56
5.67
5.68
5.73

5.73
5.87
5.88

5.91

5.91

5.95

5.95

5.96

6.02

6.06
6.07
6.07
6.11
6.13

6.14

0.01

0.01
0.01
0.01
0.01

0.01
0.01
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.00
0.00
0.00
0.00

0.00



0.12

0.14
0.14

0.08
0.14
-0.04

0.13

0.14
0.07

0.35

0.08
0.07
0.07

0.07

-0.04

-0.03

0.08
0.08

0.55

0.39
0.37

0.30
0.47
0.47

0.56

0.59
0.18

0.40
0.28
0.19

0.59

0.47

0.49

0.61
0.19

0.40

0.53
0.55

0.48

0.56

0.43

0.46

0.44

0.42

0.22

0.40
0.42

0.36
0.27

0.23

0.24
0.42

0.54

0.24
0.30
0.39

0.43

-0.02

-0.07

-0.07

-0.19

0.03

0.01

0.02
0.00

0.31

0.04

0.20

0.32

0.31

0.11

0.34

0.30

0.40

0.42

0.33

0.06

0.05

0.07

-0.08

0.01
0.01

-0.01

-0.12

-0.15
-0.19

-0.01

-0.43
-0.46

-0.27

-0.28

-0.35

-0.40

-0.05

-0.03

-0.39

0.65

0.37

0.38

30.6

34.9
34.9

26.0
26.0
26.0

30.4

30.4
25.9

30.3

25.6
20.7
25.3

341

20.6

20.5

34.0
24.8

30.6

34.9
34.9

26.0
26.0
26.0

30.4

30.4
25.9

30.3

25.6
20.7
25.3

34.1

20.6

20.5

34.0
24.8

112.07

112.07
112.09

112.16
112.17
112.18

112.18

112.21
112.23

112.30

112.40
112.59
112.60

112.62

112.64

112.65

112.69
112.85

6.15

6.15
6.17

6.24
6.25
6.26

6.26

6.29
6.31

6.38

6.48
6.67
6.68

6.70

6.72

6.73

6.77
6.93

0.00

0.00
0.00

0.00
0.00
0.00

0.00

0.00
0.00

0.00

0.00
0.00
0.00

0.00

0.00

0.00

0.00
0.00




Wecol_k

Intercept Discharge DO.def DOC Drying DN SRP riparian_open w_temp r’n r’X AlCc AAICc Weight
0.04 0.27 -0.30 0.28 -0.24 31.7 52.2 203.63 0.00 0.15
0.02 0.27 -0.40 0.25 26.1 53.0 205.33 1.70 0.06
0.03 0.26 -0.30 0.29 -0.09 -0.21 32.3 52.6 205.48 1.85 0.06
0.04 0.09 0.26 -0.33 0.28 -0.24 32.1 52.4 205.54 1.91 0.06
0.04 0.08 0.27 -0.27 0.28 -0.22 32.1 52.3 205.68 2.05 0.05
0.04 0.28 -0.28 0.05 0.28 -0.25 32.1 51.2 205.93 2.30 0.05
0.01 0.26 -0.38 0.26 -0.15 28.2 53.4 205.98 2.35 0.05
0.03 0.13 0.26 -0.34 0.25 27.5 52.9 206.51 2.88 0.03
0.04 0.13 0.13 0.25 -0.30 0.27 -0.20 32.8 52.8 207.07 3.44 0.03
0.02 0.09 0.26 -0.43 0.24 26.5 53.0 207.14 351 0.03
0.03 0.19 0.15 0.24 -0.36 0.23 28.8 53.4 207.40 3.77 0.02
0.02 0.12 0.25 -0.32 0.26 -0.14 29.4 535 207.41 3.78 0.02
0.03 0.08 0.26 -0.27 0.29 -0.09 -0.19 32.7 52.7 207.61 3.98 0.02
0.04 0.10 0.27 -0.31 0.07 0.27 -0.25 32.7 51.3 207.69 4.07 0.02
0.03 0.07 0.26 -0.32 0.28 -0.07 -0.21 32,5 52.8 207.70 4.07 0.02
0.02 0.26 -0.40 0.01 0.25 26.1 53.1 207.75 4.12 0.02
0.03 0.27 -0.28 0.04 0.28 -0.08 -0.22 32.6 51.7 207.90 4.27 0.02
0.05 0.19 0.24 0.28 -0.30 27.4 49.9 208.04 4.41 0.02
0.05 0.25 0.29 -0.37 25.1 50.5 208.14 4.51 0.02
0.04 0.07 0.27 -0.26 0.03 0.28 -0.23 32.2 51.7 208.19 4.56 0.01
0.01 0.06 0.25 -0.40 0.25 -0.13 28.3 53.6 208.22 4.59 0.01
0.06 0.27 0.16 0.27 -0.38 279 46.0 208.36 4.74 0.01
0.03 -0.26 0.36 -0.24 27.0 33.3 208.40 4.77 0.01
0.02 0.32 -0.38 19.5 50.5 208.44 4.81 0.01
0.01 0.26 -0.38 0.01 0.26 -0.15 28.2 53.5 208.46 4.83 0.01



0.03

0.02
0.02
0.03
0.04
0.02
0.01
0.02
0.02
0.05
0.04
0.04
0.03

0.02
0.03
0.03
0.02

0.02
0.03
0.05
0.02
0.03
0.01
0.05
0.04
0.03

0.15

0.17

0.12

0.12

0.13

0.13

0.18

0.14

0.20

0.20

0.22

0.07

0.09
0.09

0.12
0.11
0.13
0.09

0.12

0.12
0.11
0.19

0.15
0.08
0.07

0.33

0.25
0.24
0.25
0.26
0.26
0.31
0.31
0.31
0.26
0.24
0.23

0.24
0.32

0.29

0.24

0.27

0.23

0.26

0.27

0.33

-0.30

-0.35
-0.34
-0.29
-0.29
-0.43
-0.36
-0.32
-0.42

-0.26

-0.33
-0.35
-0.31
-0.35

-0.37
-0.30

-0.37
-0.26
-0.35

-0.23
-0.27

0.04

0.04
0.02

0.10

0.04

0.02
0.06

0.02

0.15

0.26
0.25
0.27
0.26
0.24

0.28
0.29
0.29
0.36

0.27

0.34

0.24
0.27
0.27
0.32
0.28
0.33
0.28
0.36

-0.11
-0.06

-0.12

-0.10
-0.10
-0.11

-0.14

-0.06

-0.09
-0.16
-0.09

-0.18

-0.19
-0.22

-0.32
-0.34
-0.27
-0.20

-0.18
-0.24

-0.23
-0.29

-0.20

-0.35

-0.22
-0.16

23.2

27.5
30.0
33.2
33.2
26.6
211
20.8
20.3
28.6
26.0
28.2
27.9

29.4
24.1
27.7
22.8

28.7
33.0
27.7
21.6
32.8
24.1
28.5
27.4
23.6

49.9

53.7
54.1
53.2
52.1
52.8
51.2
50.4
50.6
47.6
51.3
50.7
34.2

54.2
50.2
344
51.0

53.7
51.8
50.6
35.0
52.3
35.8
46.9
344
49.9

208.57

208.86
209.05
209.43
209.58
209.61
209.62
209.74
209.74
209.76
209.77
209.78
209.84

209.85
209.88
209.89
209.90

209.93
210.03
210.18
210.18
210.22
210.24
210.26
210.32
210.50

4.94

5.23
5.43
5.80
5.95
5.98
5.99
6.11
6.11
6.13
6.14
6.16
6.21

6.23
6.26
6.26
6.27

6.30
6.40
6.55
6.55
6.59
6.62
6.63
6.69
6.87

0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00



0.05 -0.02 0.25 0.29 -0.37 25.1 50.2 210.53 6.90 0.00
0.02 0.33 -0.30 -0.08 -0.16 23.7 50.5 210.54 6.91 0.00
0.03 0.35 -0.27 0.08 -0.20 24.1 48.8 210.56 6.93 0.00
Wocol_bioM
Intercept Discharge DO.def DOC Drying DN SRP riparian_open w_temp r’, r’c AlCc AAICc Weight
-0.01 0.27 -0.24 -0.26 -0.27 36.2 51.6 202.02 0.00 0.09
0.01 0.29 0.20 -0.25 -0.38 36.6 50.3 202.23 0.21 0.08
0.00 0.30 -0.17 0.14 -0.25 -0.30 38.0 52.4 202.74 0.72 0.06
0.00 0.25 -0.23 0.10 -0.26 -0.29 37.4 50.8 203.41 1.39 0.04
-0.01 0.11 0.26 -0.19 -0.25 -0.25 37.1 50.4 203.59 1.57 0.04
0.00 0.19 0.24 -0.26 -0.30 35.1 47.3 203.70 1.68 0.04
0.01 0.11 0.28 0.16 -0.25 -0.34 37.2 49.3 203.95 1.93 0.03
0.01 0.27 0.19 0.08 -0.25 -0.39 37.4 49.2 203.98 1.96 0.03
-0.01 -0.07 0.27 -0.21 -0.27 -0.27 36.6 50.6 204.15 2.13 0.03
0.00 -0.08 0.30 0.18 -0.27 -0.36 37.0 48.7 204.24 2.22 0.03
0.00 0.24 -0.27 -0.38 32.4 489 204.25 2.23 0.03
0.00 0.27 -0.17 0.13 0.09 -0.25 -0.32 389 51.5 204.49 2.47 0.02
0.00 -0.15 0.26 -0.30 -0.34 34.2 46.0 204.83 2.81 0.02
-0.02 0.25 -0.34 -0.33 30.0 51.9 204.92 2.90 0.02
0.00 0.07 0.29 -0.15 0.12 -0.25 -0.28 38.3 51.5 205.01 2.99 0.02
0.00 0.11 0.24 -0.19 0.10 -0.26 -0.26 38.2 49.7 205.10 3.08 0.02
0.00 0.18 0.21 0.10 -0.26 -0.32 36.3 46.4 205.10 3.09 0.02
0.03 0.32 0.22 -0.47 31.5 48.2 205.15 3.13 0.02
0.00 -0.04 0.30 -0.16 0.13 -0.25 -0.30 38.1 51.7 205.20 3.18 0.02
0.02 0.29 -0.25 -0.35 30.7 50.2 205.25 3.23 0.02
-0.01 -0.09 0.25 -0.20 0.11 -0.28 -0.28 38.1 49.2 205.37 3.35 0.02
-0.02 0.16 0.24 -0.27 -0.32 32.2 50.3 205.44 3.42 0.02



0.01
0.00
0.02
0.01
0.00
0.00
-0.01
0.00
-0.02
0.02
0.00
0.02
0.00
-0.02
0.00
0.03
-0.02
0.03
0.02
-0.01
-0.01
0.02
-0.02
0.03
0.00
-0.01
0.02
0.03
-0.02

0.11
0.15

0.10
0.09

0.11
0.07

0.13

0.10

0.20

0.09

0.16

0.06

0.18

0.15

-0.17

-0.08
-0.10
-0.03
-0.05

-0.06
-0.08
-0.10

-0.06

0.00
-0.02

0.00

0.22
0.23
0.32
0.26
0.25
0.27
0.27
0.29
0.26
0.28
0.27
0.27
0.27
0.25
0.22
0.30
0.23
0.30
0.26

0.24
0.30
0.22
0.32
0.29

0.29
0.26
0.25

-0.17

-0.18

-0.31
-0.21
-0.15
-0.25
-0.15
-0.31

-0.35

-0.19
-0.17
-0.18
-0.27
-0.15
-0.25

-0.26

0.16
0.15

0.16

0.15
0.08

0.11

0.11

0.18

0.21

0.15

0.22
0.12

0.04

0.11
0.13

0.09

0.10

0.09
0.09
0.10

0.12

0.06
0.07

0.17
0.11
0.08
0.06

0.17

-0.27
-0.31

-0.25
-0.28
-0.28
-0.26
-0.26
-0.33

-0.25

-0.26

-0.35

-0.29

-0.34

-0.28

-0.27

-0.33

-0.25

-0.28

-0.32

-0.39
-0.36
-0.39
-0.35
-0.30
-0.37
-0.25
-0.33

-0.33
-0.30
-0.37
-0.31

-0.32
-0.43

-0.48
-0.39
-0.28
-0.27
-0.40

-0.47
-0.28
-0.29
-0.35
-0.47

33.7
36.1
33.1
38.0
35.6
38.1
37.2
37.4
30.7
31.6
39.1
31.8
39.1
30.7
37.0
321
30.6
32.2
29.3
32.8
38.5
33.8
32.7
31.5
38.3
32.7
30.7
26.2
324

47.2
44.0
50.8
48.3
46.3
46.9
50.0
48.5
525
48.6
50.7
49.9
50.3
50.8
45.0
46.9
51.4
47.5
44.4
35.7
49.0
50.4
49.9
48.1
51.2
34.9
50.3
46.9
50.7

205.48
205.58
205.60
205.73
205.73
205.74
206.06
206.33
206.77
206.81
206.82
206.83
206.88
206.88
206.90
206.90
206.95
207.05
207.13
207.42
207.51
207.52
207.52
207.56
207.61
207.63
207.66
207.73
207.78

3.46
3.56
3.58
3.71
3.71
3.72
4.04
4.31
4.75
4.79
4.80
4.81
4.86
4.86
4.88
4.88
4.93
5.03
5.11
5.40
5.49
5.50
5.50
5.54
5.59
5.61
5.64
5.71
5.76

0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00



0.00 0.18 -0.28 -0.37 30.4 32.6 207.80 5.78 0.00
0.02 0.06 0.31 -0.16 0.14 -0.37 33.2 49.8 207.87 5.85 0.00
-0.02 0.16 -0.02 0.24 -0.26 -0.33 32.3 50.0 207.88 5.86 0.00
0.02 0.04 0.32 -0.19 0.17 -0.39 33.1 51.4 20796 594 0.00
0.00 0.08 -0.08 0.26 0.13 0.10 -0.27 -0.34 38.3 47.0 207.98 5.96 0.00
-0.02 0.30 0.20 -0.35 27.6 47,5 208.13 6.11 0.00
-0.02 0.19 -0.27 -0.25 299 35.0 208.19 6.17 0.00
-0.01 -0.15 0.19 -0.32 -0.33 32.3 32.3 208.27 6.25 0.00
-0.03 -0.19 -0.28 -0.24 29.7 35.7 208.33 6.31 0.00
0.02 0.11 0.26 -0.20 0.09 -0.34 32.6 48.3 208.51 6.49 0.00
0.00 0.12 0.17 -0.27 -0.36 32.1 32.1 208.52 6.50 0.00
-0.02 -0.28 -0.33 27.2 33.0 208.67 6.65 0.00
0.03 0.19 0.24 0.09 -0.41 30.4 439 208.73 6.71 0.00
-0.01 0.12 -0.14 0.17 -0.28 -0.25 33.8 36.4 208.82 6.80 0.00
-0.03 -0.09 0.24 -0.31 0.07 -0.36 31.4 499 208.82 6.80 0.00
0.03 0.10 0.28 0.17 0.07 -0.44 32.8 46.3 208.84 6.82 0.00
-0.02 -0.06 0.26 -0.29 0.07 -0.35 31.1 514 208.98 6.96 0.00
-0.02 0.25 -0.32 0.07 0.05 -0.34 31.1 52.0 208.99 6.97 0.00
Ric
Intercept Discharge DO.def DOC Drying DN SRP riparian_open w_temp r’, r’ AlCc AAICc Weight
0.00 0.0 0.0 167.20 0.00 0.05
-0.05 -0.23 34 3.4 167.57 0.36 0.05
0.01 0.16 24 2.4 168.16 0.96 0.03
-0.04 0.18 -0.25 6.4 6.4 168.20 1.00 0.03
-0.05 0.13 -0.28 5.6 9.5 168.79 1.59 0.02
-0.07 0.13 -0.29 53 5.3 168.89 1.69 0.02
-0.02 -0.11 1.1 1.1 16890 1.70 0.02



0.01
-0.01

0.00
-0.01
0.00
-0.06
-0.02

-0.05
-0.06
-0.04
-0.05
-0.06
-0.07
-0.04
-0.06

0.00

0.01
0.00
0.01
-0.10
0.00

-0.04
-0.04
-0.04

-0.02

0.09

0.01
0.26

0.09

0.19

0.00

0.15

0.06

0.11

0.20
0.13

0.04

0.22

0.08

0.14
0.09

0.04

0.08

-0.01

0.06

0.04

0.08

-0.03

0.06
0.02

0.15

0.17

0.17

0.15
0.19
0.16

0.16
0.15
0.15

0.16

0.18
0.18
0.18

-0.09
-0.13

-0.10

-0.21

-0.22
-0.30
-0.24
-0.22

-0.34
-0.28
-0.23

-0.25

-0.24
-0.25
-0.25

0.8
0.7

0.6
0.5
0.0
4.1
3.8

3.7
7.8
3.5
34
3.8
7.4
7.4
7.3
3.1

3.0
2.6
2.6
6.9
2.5

6.7
6.5
6.4

2.2

2.9
4.3

0.6
0.5
0.0
4.1
3.8

3.7
7.8
4.5
3.6
12.6
8.2
9.3
7.3
4.6

3.0
2.6
2.6
11.2
2.5

6.7
6.5
6.4

6.5

169.09
169.14

169.20
169.26
169.51
169.60
169.74

169.79
169.87
169.92
169.97
169.99
170.11
170.15
170.17
170.20

170.24
170.44
170.46
170.52
170.53

170.53
170.68
170.70

170.74

1.88
1.94

2.00
2.06
2.31
2.39
2.54

2.59
2.67
2.72
2.76
2.79
291
2.95
2.97
3.00

3.04
3.24
3.26
3.32
3.32

3.33
3.48
3.50

3.54

0.02
0.02

0.02
0.02
0.02
0.02
0.02

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01

0.01



-0.01

-0.02
-0.03
-0.06
-0.01
-0.02
-0.08

0.00
-0.05

-0.05
-0.05
-0.02

0.00

-0.07
0.00
-0.07

-0.01

-0.01

-0.07
-0.01
-0.04
-0.01
-0.10

0.09

0.10

0.02

0.33
0.10
0.23

0.19

0.05
0.12
0.06

0.12

0.13

0.05

0.21

0.17
0.07
0.23

0.08

0.13
0.09

0.08
0.13

0.13

0.14

0.07

0.09

0.14

-0.01
0.00

-0.05
0.00

-0.06

0.03

-0.04

0.09

0.02

0.06

0.02

0.07

0.11

0.16

0.13

-0.11

-0.11
-0.11
-0.08

-0.11
-0.07

-0.11

-0.26

-0.27

-0.27

-0.27
-0.28

-0.28

-0.29

-0.30

19 23

1.8 1.8
1.8 3.2
6.1 9.0
1.8 83
14 14
57 5.7
12 24
5.6 10.4

56 9.2
56 9.2
11 11

11 21

53 53
1.0 14
53 53

0.8 0.8

0.8 0.8

55 143
09 6.0
5.2 11.6
0.6 0.6
9.3 16.9

170.87

170.93
170.95
170.97
171.01
171.11
171.16
171.27
171.28

171.29
171.29
171.31

171.32

171.37
171.37
171.40

171.45

171.47

171.47
171.52
171.60
171.61
171.76

3.67

3.73
3.74
3.76
3.81
3.91
3.96
4.07
4.08

4.08
4.09
4.10

4.12

4.17
4.17
4.19

4.25

4.26

4.27
4.32
4.40
4.41
4.56

0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01

0.01

0.01
0.01
0.01

0.01

0.01

0.01
0.01
0.01
0.01
0.01



-0.06

-0.02

-0.06
-0.03
-0.08

-0.02
-0.05
-0.06
-0.06
-0.07
-0.07
-0.01
-0.02

-0.05
-0.02
-0.06

-0.04
-0.04

-0.06
-0.05
-0.06

0.00
-0.08

0.08
0.15

0.14
0.27

0.02

0.24

0.06

0.03

0.28

0.12

0.19

0.20

0.10
0.19

0.03

0.11
0.20
0.11

0.13

0.10
0.09
0.07
0.14
0.09
0.05
0.04
0.09
-0.01
0.09
0.01 0.06
0.05
0.03
0.03
0.00
-0.08 0.12
0.13

0.13

0.17

0.17
0.15

0.16

0.17

0.16
0.17

0.17
0.16

0.17

0.17

0.17

-0.13

-0.09
-0.13

-0.09
-0.09
-0.08
-0.09
-0.13
-0.12

-0.12
-0.10

-0.06

-0.33

-0.21

-0.27

-0.23
-0.21
-0.28

-0.19

-0.26

-0.22
-0.23

-0.29

-0.30

-0.32

8.9

4.5

4.5
4.4
8.9

4.5
4.9
4.3
4.1
8.4
4.3
4.0
3.9

4.0
3.8
8.2

3.7
3.7

7.9
41
7.8

34
7.7

8.9

4.5

4.5
4.4
10.9

6.5
15.7
4.3
4.1
8.4
10.7
4.0
3.9

5.4
3.8
8.7

3.7
6.6

7.9
14.7
7.8

3.4
7.7

171.80

171.86

171.88
171.88
171.88

171.89
171.92
172.00
172.09
172.11
172.12
172.15
172.18

172.18
172.25
172.28

172.29
172.39

172.44
172.46
172.48

172.51
172.52

4.60

4.66

4.67
4.68
4.68

4.69
4.72
4.79
4.88
4.90
491
4.95
4.97

4.98
5.04
5.08

5.09
5.18

5.24
5.25
5.27

5.31
5.32

0.01

0.01

0.01
0.01
0.01

0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

0.00
0.00



0.00

-0.05

-0.06
-0.08
-0.07

0.00
0.00
-0.05

0.01

-0.04

-0.10
-0.04
-0.04
-0.06
0.01
0.00
0.00
-0.03
-0.10

-0.02
-0.09

-0.04

0.10

0.15

0.09

0.25

0.01
0.01

0.10
0.18

0.15
0.21

0.05

0.15
0.14

0.03

0.23

0.04

0.05

0.21

0.22

0.05

0.15
0.14

0.02

0.09

0.10
0.09

0.04
0.06

0.09

0.06

-0.06

0.00
0.04

-0.01

-0.05
-0.04

0.05

0.15

0.07

0.03

0.08

0.08

0.03

0.10

0.12

0.08

0.14

0.19

0.16
0.16
0.19

0.15

0.15

0.15
0.15
0.19
0.14
0.15
0.16

0.18

-0.12

-0.10

-0.11

-0.10

-0.11
-0.06

-0.22
-0.33
-0.35

-0.24

-0.27

-0.21
-0.28
-0.28
-0.23

-0.24

-0.25

-0.22

34

3.3

7.7
7.6
7.5

3.1
3.1
7.4

3.0

7.5

7.6
7.4
7.5
7.3
2.8
2.8
2.8
2.8
7.1

2.7
7.3

6.8

7.1

5.5

7.7
7.6
8.8

3.1
4.8
7.4

3.0

8.6

13.0
9.0
9.7
7.3
2.8
2.8
2.8
7.6

10.0

8.9
14.9

6.8

172.55

172.55

172.55
172.58
172.68

172.69
172.70
172.71

172.71

172.72

172.72
172.75
172.75
172.77
172.84
172.85
172.86
172.92
172.94

172.96
173.03

173.06

5.34

5.35

5.35
5.37
5.48

5.48
5.50
5.50

5.51

5.51

5.52
5.55
5.55
5.57
5.63
5.64
5.65
5.71
5.74

5.76
5.83

5.86

0.00

0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00



-0.04

-0.02
-0.02

-0.06

-0.03
-0.04
-0.02

-0.03
-0.03

-0.03
-0.01
-0.01

-0.01

-0.06
-0.06

-0.04
-0.06
-0.03

-0.08
-0.06

0.30

0.14
0.01

0.11

0.10

0.02

0.14

0.32
0.21

0.05

0.18

0.04

0.07

0.06

0.20
0.15

0.06
0.08

0.09

0.09
0.10

0.09

0.12
0.13

0.13

-0.01

-0.03
0.02
-0.03

0.05

-0.04
-0.01
-0.08

-0.09

0.00
-0.01

0.06

0.07

0.16

0.15

0.08

0.11

0.10

0.02

0.15

0.17

0.18

0.13

0.18

0.17

0.15

-0.11
-0.11

-0.11

-0.11
-0.12

-0.11

-0.08
-0.08

-0.13
-0.08
-0.10

-0.10
-0.11

-0.24 6.7

-0.25

-0.26
-0.26

-0.26

2.3
2.2

6.8

2.2
6.5
2.0

1.9
2.0

1.9
1.8
1.6

1.6

6.1
6.2

6.0
6.1
15

6.1
6.0

6.7

2.3
2.2

13.2

5.1
6.5
2.0

1.9
6.2

1.9
7.7
1.6

1.6

8.4
9.9

6.0
9.0
1.5

12.4
9.7

173.13

173.16
173.20

173.21

173.22
173.28
173.32

173.33
173.37

173.38
173.51
173.52

173.52

173.55
173.56

173.56
173.57
173.61

173.62
173.64

5.93

5.95
6.00

6.00

6.02
6.08
6.12

6.13
6.16

6.17
6.31
6.32

6.32

6.34
6.35

6.36
6.37
6.40

6.42
6.43

0.00

0.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

0.00

0.00
0.00

0.00
0.00
0.00

0.00
0.00



0.00 0.05 0.07 0.05 1.4 1.8 173.67 6.46 0.00
-0.08 0.11 0.03 -0.07 -0.26 5.7 5.7 173.72 6.52 0.00
-0.02 0.06 -0.07 0.10 1.2 1.2 173.74 6.54 0.00
-0.08 0.12 0.02 -0.07 -0.27 5.7 5.7 173.76 6.55 0.00
-0.06 0.33 0.21 0.06 0.14 5.9 159 173.81 6.61 0.00
-0.09 0.17 0.20 0.11 0.12 -0.30 10.3 16.2 173.81 6.61 0.00
-0.05 0.03 0.12 0.03 -0.26 5.7 10.5 173.86 6.65 0.00
-0.05 0.13 -0.02 0.03 -0.27 5.6 8.2 173.87 6.67 0.00
-0.05 0.02 0.13 0.00 -0.27 5.6 10.1 173.89 6.69 0.00
-0.04 0.25 0.18 0.06 0.11 5.7 143 173.96 6.76 0.00
-0.07 0.12 -0.01 0.03 -0.28 5.3 5.3 173.97 6.77 0.00
-0.07 0.32 0.21 -0.04 0.17 5.4 12.1 174.04 6.83 0.00
-0.06 0.26 0.19 0.09 -0.09 5.4 143 174.14 6.94 0.00
-0.07 0.11 0.10 0.14 -0.08 -0.32 94 94 17420 7.00 0.00
FRic
Intercept Discharge DO.def DOC Drying DN SRP riparian_open w_temp r’n r*X AlCc AAICc Weight
0.02 0.26 6.5 6.5 135.71 0.00 0.04
-0.08 0.47 0.33 10.2 10.2 136.05 0.35 0.03
0.00 0.22 5.7 5.7 136.11 0.40 0.03
-0.05 0.42 0.27 0.20 13.5 13.5 136.58 0.88 0.03



0.00
-0.07
0.02
0.02
0.04
0.02
-0.01
-0.05
-0.01
0.02
0.01
0.03
0.03
-0.06
0.03
0.00
-0.01
0.01
-0.05
-0.05

-0.08
-0.10
-0.01
0.00
-0.03
0.04
-0.01
0.01

0.42

0.17

0.15
0.46
0.18

0.49

0.15
0.39
0.41

0.50
0.47

0.42

0.30

0.33

0.04

0.32

0.07

0.27
0.31

0.34
0.35

0.28

0.07

0.17
0.16

0.22
0.20

0.24
0.22
0.14
0.13
0.18

0.22
0.22

0.16

0.04
0.11

-0.02

0.08

0.06

0.09

0.06

0.20
0.26
0.25

0.27
0.25

0.26

0.26

0.21
0.15

0.19
0.19

0.12
0.15

0.15

0.15

0.15

0.12
0.13

0.03

-0.07
-0.03

0.0 0.0
13.4 134
89 8.9
8.8 8.8
75 75
75 7.5
7.4 74
11.7 11.7
2.7 2.7
6.7 6.7
6.6 6.6
19 1.9
6.5 6.5
10.9 10.9
6.4 64
6.3 6.3
6.3 6.3
10.6 10.6
149 14.9
14.8 14.8

10.2 10.2
10.2 10.2
56 5.6
56 5.6
144 14.4
10.0 10.0
0.7 0.7
05 05

136.64
136.66
136.77
136.79
137.48
137.51
137.57
137.61
137.64
137.94
138.00
138.00
138.02
138.07
138.09
138.13
138.14
138.23
138.25
138.27

138.42
138.46
138.49
138.50
138.54
138.55
138.57
138.68

0.93
0.95
1.06
1.08
1.77
1.81
1.86
1.90
1.93
2.24
2.29
2.29
2.31
2.37
2.38
2.43
2.43
2.52
2.54
2.56

2,71
2.76
2.78
2.79
2.83
2.84
2.86
2.97

0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01



0.03
0.03
0.00
0.02
-0.03
0.00
-0.10
0.04
0.01
0.02

-0.05
-0.06
0.02
0.02
-0.07
0.01
0.01
-0.07

0.02
0.01
0.03
0.04
0.03
0.01
0.02
0.01
0.00

0.21
0.16

0.44

0.42
0.19

0.23

0.44
0.42
0.14
0.17
0.43

0.42

0.18

0.19

0.17

0.26

0.33

0.05

0.28
0.28

0.30

0.30

0.08

0.05

0.08

0.17

0.18

0.16

0.21
0.17
0.16

0.16
0.17

0.22
0.24

0.24

0.19

0.11

0.04

0.09
0.09

0.15

0.04

0.03
-0.02

0.00

0.01

0.10

0.06

-0.06

0.06

0.25
0.25

0.20
0.19

0.26
0.19

0.20
0.20

0.20
0.20

0.26

0.25
0.24

0.11

0.14
0.14

0.16
0.16
0.12
0.13

0.17
0.16

0.01
-0.11
0.10

-0.03

-0.01

0.08

9.6
9.6
0.1
9.4
13.7
0.0
13.5
9.0
9.0
4.3

13.3
133
8.8
4.1
13.1
8.7
8.7
131

8.7
8.2
8.1
7.7
7.7
2.9
7.5
2.8
7.4

9.6
9.6
0.1
9.4
13.7
0.0
13.5
9.0
9.0
4.3

13.3
13.3
8.8
4.1
13.1
8.7
8.7
131

8.7
8.2
8.1
7.7
7.7
2.9
7.5
2.8
7.4

138.79
138.79
138.86
138.89
138.91
138.92
139.05
139.09
139.13
139.15

139.16
139.20
139.21
139.24
139.27
139.27
139.28
139.29

139.29
139.56
139.60
139.81
139.83
139.88
139.90
139.94
139.97

3.08
3.09
3.16
3.18
3.20
3.22
3.34
3.38
3.42
3.44

3.45
3.49
3.51
3.54
3.56
3.56
3.57
3.58

3.59
3.85
3.89
4.10
4.12
4.18
4.19
4.23
4.27

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00



0.04

-0.01
0.01
0.04
0.00

-0.04

-0.02
0.00

-0.08

-0.06
0.04
-0.03
0.03
0.01
0.03
0.03
0.02
0.03
-0.04
0.02
-0.08
0.01
0.03
-0.03
-0.01
0.01
-0.08

0.19

0.13

0.48

0.16
0.47

0.49

0.39
0.14

0.50

0.42

0.32
0.09

0.36

0.34

0.27

0.05

0.10
0.03
0.34
0.04

0.09

0.34

0.22

0.21

0.24
0.20

0.14
0.15

0.23

0.24
0.24
0.23
0.18

0.02

0.07

0.08

0.05

0.03
0.12

0.04
-0.05

0.03

0.04

0.04

0.12

0.05
0.10

0.07
0.05

0.06

0.10
0.10

0.25

0.25

0.26
0.14
0.19
0.26

0.27

0.25

0.25
0.26

0.12

0.15
0.12

0.13

0.15

0.14

0.13
0.12

0.15

0.14
0.15

0.16

-0.04
0.01

0.03
-0.10

0.00
0.01
-0.10

-0.10
0.00
0.01

-0.06

7.4

2.7
7.4
7.4
7.3
11.8
7.3
7.3
11.8

11.6
7.0
15.9
11.4
6.8
2.0
2.0
1.9
6.5
6.5
6.5
11.0
6.4
6.4
6.3
6.3
6.2

7.4

2.7
7.4
7.4
7.3
11.8
7.3
7.3
11.8

11.6
7.0
15.9
11.4
6.8
2.0
2.0
1.9
6.5
6.5
6.5
11.0
6.4
6.4
6.3
6.3
6.2

-0.13 15.1 151

139.98

139.98
139.98
139.98
140.03
140.04
140.05
140.05
140.06

140.14
140.20
140.23
140.26
140.28
140.31
140.31
140.39
140.45
140.46
140.47
140.51
140.51
140.53
140.55
140.57
140.62
140.66

4.27

4.27
4.28
4.28
4.33
4.33
4.34
4.35
4.35

4.44
4.50
4.52
4.55
4.57
4.60
4.60
4.69
4.75
4.76
4.76
4.80
4.80
4.82
4.84
4.86
491
4.96

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



-0.06
0.04
0.02
0.03
0.02

-0.01
0.01
0.00

-0.07

-0.03
0.03

-0.04

-0.01

-0.09
-0.05
-0.05
-0.05
0.01
0.03
0.04
0.03
-0.02
0.01
0.03
-0.04
0.00

0.50

0.18

0.17

0.14

0.40

0.40

0.50
0.40
0.39
0.41

0.20

0.43

0.21
0.42

0.32

0.09

0.06
0.29
0.09
0.06
0.26

0.35
0.31
0.27
0.30

0.27
0.07

0.30

0.18

0.12

0.13

0.15

0.14

0.17

0.12
0.22

0.19

0.13

0.18

0.18

0.16

0.18

0.10

0.06

0.12

0.05

0.03
-0.01

-0.03

0.08
-0.05
0.09
0.06

0.12

0.02
0.10

0.09
0.06
0.03

0.05

0.00
0.01

0.12

0.04

0.19
0.21
0.21

0.21

0.14

0.17
0.15

0.15

0.18
0.24
0.18
0.18
0.19

0.18

0.13

0.14

0.16

0.15

0.14
0.09
0.13
0.11

0.11
0.13

0.06

-0.07

-0.05

-0.02

-0.05

-0.02

-0.02

-0.06
0.00

10.7
10.6
10.6
10.5
11
11
10.4
0.9
14.7
0.8
10.2
14.6
5.5

10.1
14.6
14.6
14.5
0.5
10.0
9.9
9.8
14.3
9.8
5.1
14.2
0.1

10.7
10.6
10.6
10.5
1.1
1.1
104
0.9
14.7
0.8
10.2
14.6
5.5

10.1
14.6
14.6
14.5
0.5
10.0
9.9
9.8
14.3
9.8
5.1
14.2
0.1

140.69
140.74
140.76
140.79
140.80
140.80
140.83
140.86
140.91
140.92
140.96
140.98
140.99

141.01
141.02
141.02
141.04
141.06
141.08
141.13
141.18
141.18
141.21
141.22
141.24
141.26

4.98
5.04
5.05
5.08
5.09
5.09
5.12
5.15
5.21
5.21
5.25
5.28
5.29

5.31
5.31
5.31
5.33
5.36
5.37
5.42
5.47
5.48
5.50
5.52
5.54
5.55

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



-0.03
0.05
0.04
0.03
0.03
0.01
0.01
0.02

-0.05
0.02
0.02
0.03

0.04

-0.03
0.00
-0.01

0.02
-0.01
0.02
-0.10
-0.10
0.02
0.02
-0.02
0.01

0.43
0.18
0.22
0.20
0.17

0.44
0.23
0.22
0.18

0.21

0.44

0.18

0.12
0.44
0.40
0.14
0.14

0.28

0.11

0.28

0.27
0.06
0.06

0.11

0.33
0.33

0.11

0.24
0.18
0.17

0.17
0.17

0.25
0.22
0.17
0.19
0.20
0.20
0.23
0.16

0.10
0.12

0.03
0.09
0.14
0.16

0.08
-0.04

-0.12

0.04

0.01

-0.02

0.03

0.03
0.00
0.13
0.10
0.10

0.02

0.04

0.01

0.03

0.05

0.04

0.18
0.25
0.25
0.25
0.25

0.20
0.20
0.19

0.26

0.19
0.19
0.18

0.20

0.12
0.10

0.11
0.17

0.13

0.14
0.19
0.14

0.14
0.14
0.17

0.08
0.07

-0.04

-0.06
0.04

0.07

0.11

-0.05

-0.12
-0.13
0.01

-0.13
0.00

14.1
9.6
9.5
9.4
9.4
9.3
9.3
9.2

13.6
4.3
4.3
4.2

8.9

13.5
8.9
8.9

4.1
8.8
8.8
13.3
133
8.6
8.6
8.6
8.5

14.1
9.6
9.5
9.4
9.4
9.3
9.3
9.2

13.6
4.3
4.3
4.2

8.9

13.5
8.9
8.9

4.1
8.8
8.8
13.3
13.3
8.6
8.6
8.6
8.5

141.27
141.28
141.33
141.39
141.43
141.47
141.49
141.50
141.61
141.62
141.65
141.66

141.67

141.68
141.70
141.71

141.73
141.75
141.77
141.77
141.77
141.85
141.85
141.88
141.91

5.56
5.57
5.62
5.69
5.72
5.76
5.79
5.79
5.91
5.92
5.94
5.95

5.96

5.97
5.99
6.00

6.02
6.05
6.06
6.06
6.07
6.14
6.14
6.17
6.20

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



-0.05 0.44 0.28 0.03 0.20 -0.02 13.0 13.0 141.93 6.22 0.00
-0.07 0.43 0.30 0.17 0.03 0.01 129 12,9 142.04 6.33 0.00
-0.07 0.15 0.26 0.17 -0.19 8.2 8.2 142.08 6.37 0.00
0.01 0.24 0.11 0.16 -0.08 8.2 8.2 142.10 6.39 0.00
0.03 0.06 0.08 0.24 0.13 8.0 8.0 142.18 6.48 0.00
0.02 0.24 -0.02 0.09 0.16 8.0 8.0 14222 651  0.00
0.01 0.10 0.07 0.16 3.1 3.1 14223 6.52 0.00
0.02 0.23 0.07 0.11 3.1 3.1 142.25 6.55 0.00
0.05 0.06 0.09 0.25 0.11 7.7 7.7 14234 6.63 0.00
-0.01 0.10 0.16 -0.08 29 29 14234 6.64 0.00
0.01 0.08 0.01 0.16 2.7 2.7 14245 6.74 0.00
0.04 0.06 0.25 0.12 0.00 7.5 7.5 14245 6.74 0.00
0.03 0.06 0.24 0.13 -0.03 7.5 7.5 14245 6.74 0.00
0.03 0.05 0.00 0.24 0.13 7.5 7.5 14247 6.76 0.00
0.01 0.15 0.19 0.07 0.05 74 7.4 14252 6.81 0.00
0.01 0.24 -0.05 0.17 -0.03 7.4 7.4 14252 6.81 0.00
-0.07 0.49 0.35 0.08 0.13 -0.11 12.0 12.0 142.56 6.85 0.00
0.01 0.17 0.18 0.05 0.02 7.3 7.3 142,60 6.89 0.00
0.04 0.08 0.08 0.13 24 2.4 14261 6.90 0.00
0.04 0.02 0.25 0.12 0.01 7.2 7.2 142,61 6.90 0.00
0.00 0.14 0.21 0.03 0.02 7.1 7.1 142,66 6.96 0.00
-0.02 0.10 0.24 -0.01 0.12 7.1 7.1 14268 6.97 0.00
FDis
Intercept Discharge DO.def DOC Drying DN SRP riparian_open w_temp r’n r* AlCc AAICc Weight
-0.13 0.37 031 -0.25 -0.43 24.2 37.7 162.95 0.00 0.10



-0.10
-0.11
-0.12
-0.13
-0.09

-0.13
-0.09
-0.13
-0.10

-0.10
-0.10
-0.10

-0.11
-0.12
-0.04
-0.02

0.00
-0.04
-0.12

0.00

-0.11
0.02

-0.13
-0.10
-0.11

-0.02

0.04
-0.10

-0.12

-0.02

0.31
0.39
0.39
0.41
0.28

0.37
0.32
0.36
0.41

0.31
0.33
0.35

0.39
0.44
0.25
0.20
0.19

0.36

0.39

0.41
0.30
0.38

0.25
0.31
0.32
0.34

0.32
0.25
0.31
0.31

0.26
0.25
0.32

0.32
0.35
0.24

0.17

0.23
0.36

0.34
0.18

0.35

0.32

-0.28
-0.20

-0.25

-0.25

-0.23
-0.26

-0.21

-0.28

-0.20
-0.11
-0.28

0.24

0.16

0.25

0.28

0.24
0.18

0.22

0.17

0.05

0.05

0.06

0.07

0.05

0.14

0.08

0.12

0.15

0.14

0.14

-0.44
-0.53
-0.46
-0.50
-0.32

-0.42
-0.46
-0.43
-0.57

-0.43
-0.43
-0.58

-0.53
-0.53

-0.27
-0.55

-0.45

-0.49
-0.30
-0.46

19.5
244
25.7
26.6
11.2

24.0
20.1
24.3
25.5

194
19.5
25.3

24.2
28.3
13.6
5.0
8.6
8.4
27.7
0.0

25.5
3.9

26.3
12.5
25.7

28.7
40.7
40.1
43.8
13.5

36.1
29.8
38.0
42.7

27.3
28.5
43.4

39.3
46.5
16.7
5.0
8.6
8.4
47.2
0.0

38.2
3.9

42.3
17.0
40.3

163.29
163.66
164.65
164.65
165.50

165.52
165.54
165.65
165.67

165.76
165.84
166.10

166.19
166.27
166.51
166.62
166.87
167.01
167.09
167.20

167.23
167.27

167.31
167.44
167.46

0.35
0.72
1.70
1.70
2.55

2.57
2.60
2.70
2.73

2.82
2.89
3.16

3.24
3.32
3.57
3.67
3.92
4.06
4.15
4.26

4.29
4.32

4.36
4.49
4.52

0.09
0.07
0.04
0.04
0.03

0.03
0.03
0.03
0.03

0.03
0.02
0.02

0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01

0.01
0.01

0.01
0.01
0.01



-0.09
-0.08
-0.10
-0.03
-0.09
-0.04

-0.09
-0.09
-0.04
-0.09

-0.10

-0.13
-0.01

-0.10
-0.04
-0.05
-0.05
-0.03
-0.10

-0.10
-0.03
-0.03

-0.04
-0.05

0.06
-0.18

0.05

-0.11

-0.01

0.05
0.12

-0.25
-0.32
-0.13

-0.09
0.14

0.08

0.30
0.29
0.31

0.28
0.23

0.33
0.35

0.37

0.41

0.36

0.34
0.27

0.39

0.36
0.27
0.26

0.25
0.29

0.23

0.26
0.25

0.33

0.33

0.32
0.23

0.26

0.26
0.30
0.31
0.37

0.33
0.17
0.25

0.26
0.24

-0.14

-0.25
-0.17

-0.14
-0.22

-0.24

-0.28

-0.26
-0.25

0.08

0.30

0.26

0.25
0.23

0.28

0.02

0.06

0.07

0.05

0.06

0.05

0.07

0.07

0.09
0.08

0.12

0.12

0.16

0.07

-0.34
-0.34
-0.31
-0.35
-0.32

-0.45
-0.44
-0.19
-0.61

-0.57

-0.43

-0.42

-0.25
-0.36
-0.48
-0.58

-0.57

12.0
11.8
11.4
10.9
11.4

6.7

20.0
20.1

2.3
26.4

254

241
6.2

19.4
5.8
9.8

14.7

15.2

294

25.0
9.5
14.2

13.6
13.9

16.3
15.2
14.2
10.9
14.4

6.7

28.2
29.6

2.3
45.3

41.2

36.2
6.2

26.8
5.8
9.8

194

22.7

49.9

42.0
9.5
18.4

13.6
17.0

167.72
167.77
167.91
167.94
167.97
168.03

168.07
168.18
168.20
168.20

168.21

168.35
168.37

168.38
168.56
168.65
168.66
168.71
168.77

168.79
168.81
168.86

168.87
168.92

4.77
4.82
4.96
5.00
5.03
5.08

5.12
5.23
5.25
5.25

5.26

5.40
5.42

5.44
5.62
571
571
5.76
5.82

5.85
5.86
5.91

5.92
5.98

0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01

0.01

0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01

0.01
0.01



-0.12
-0.01
-0.02
-0.02
-0.04

0.00

0.01

0.00
-0.01
-0.04
-0.03

0.00

0.03

0.00

0.00
-0.03

-0.04
0.00
-0.09

0.01
0.02
0.01

-0.12

-0.09

-0.17

-0.07

-0.11

0.44
0.20
0.20
0.20
0.25
0.21

0.20

0.19

0.32

0.37

0.37

0.24

0.18

0.18

0.24

0.17
0.17

0.23

0.23

0.18
0.18
0.18

0.37

-0.23 0.18

0.02

-0.26 0.00
0.07

-0.07
0.07

0.03

-0.13

0.02

-0.20 0.21

0.07

0.01

0.06

0.04

0.02

0.02

0.04

0.16
0.02

0.02

0.03

0.00
0.09

0.00

-0.53 28.1 44.9

-0.28
-0.26

-0.27

-0.27

-0.32

5.1
51
5.1
13.6
9.0
0.7

8.9
0.5
8.7
4.5
8.7
4.4
0.1

0.1
8.5

8.4
0.0
13.6

4.0
4.0
3.9

5.1
5.1
5.1
16.6
9.0
0.7

8.9
0.5
8.7
4.5
8.7
4.4
0.1

0.1
8.5

8.4
0.0
20.0

4.0
4.0
3.9

-0.54 27.4 45.9

168.92
169.01
169.01
169.02
169.12
169.12
169.15

169.21
169.26
169.31
169.33
169.36
169.39
169.45

169.47
169.47

169.49
169.52
169.61

169.65
169.66
169.68

169.94

5.98
6.06
6.06
6.07
6.17
6.17
6.20

6.26
6.32
6.36
6.38
6.41
6.45
6.50

6.52
6.52

6.54
6.57
6.66

6.70
6.71
6.73

6.99

0.01
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00




Cent1

Intercept Discharge DO.def DOC Drying DN SRP riparian_open w_temp r’n rX AlCc AAICc Weight
0.12 0.32 0.37 19.6 70.3 152.74 0.00 0.07
0.15 -0.22 0.23 0.35 0.48 26.2 68.4 153.21 0.47 0.05
0.15 -0.16 0.35 0.43 22.6 68.5 153.31 0.57 0.05
0.11 0.11 0.30 0.30 19.8 74.3 153.82 1.08 0.04
0.04 0.15 0.32 14.0 80.2 154.08 1.34 0.03
0.11 0.14 0.31 0.39 20.9 68.8 154.18 1.44 0.03
0.13 -0.15 0.10 0.33 0.37 22.7 73.6 154.68 1.94 0.03
0.11 0.09 0.33 0.40 19.8 74.0 154.82 2.08 0.02
0.12 0.08 0.32 0.35 19.9 70.2 154.93 2.19 0.02
0.03 0.36 11.3 74.7 155.08 2.34 0.02
0.11 0.33 -0.06 0.38 19.9 70.1 155.12 2.38 0.02
0.15 -0.17 0.11 0.34 0.41 23.3 67.9 155.27 2.53 0.02
0.13 -0.23 0.24 0.36 -0.12 0.50 27.1 67.3 155.36 2.62 0.02
0.10 0.17 0.20 0.32 0.45 21.5 74.7 155.38 2.64 0.02
0.13 -0.16 0.36 -0.09 0.45 23.1 68.1 155.62 2.88 0.02
0.16 -0.11 -0.22 0.35 0.42 23.8 62.2 155.66 2.92 0.02
0.13 0.42 10.9 69.1 155.69 2.95 0.02
0.14 -0.21 0.05 0.20 0.34 0.44 25.8 70.5 155.70 2.96 0.02
0.05 -0.09 0.15 0.35 15.8 81.6 155.79 3.05 0.01
0.12 0.14 0.33 114 71.4 155.84 3.10 0.01
0.15 -0.22 0.02 0.22 0.35 0.47 26.2 68.4 155.93 3.19 0.01



0.15

0.11
0.10
0.09
0.04
0.11
0.05
0.03
0.04
0.03

0.04

0.10

0.11

0.03

0.13
0.04
0.12
0.12
0.15
0.14
0.15

0.16

0.00

0.07

0.03

0.11

-0.10

-0.22 0.23
0.09 0.09
0.10
0.11
0.14  0.07
0.10 0.04
0.13
0.15
0.18
0.15
0.14 0.02
0.14
0.02 0.13
0.11
0.15
-0.08
0.09
-0.15 0.10
-0.21 0.11
-0.16 0.09 0.07
-0.11
-0.18 0.23

0.35

0.30
0.31
0.30
0.32
0.30
0.35
0.33

0.33

0.32

0.32

0.31

0.36

0.39
0.32
0.34
0.33
0.32

-0.06

-0.04

-0.07

-0.09

0.48

0.33
0.33
0.31

0.30

0.40

0.38

0.43

0.38
0.38
0.35
0.36
0.47

0.52

26.2

20.6
19.8
20.1
144
19.9
124
14.1

35
14.0

13.9

21.3

20.9

11.9

12.7
12.6
20.1
23.3
24.0
23.1
12.3

16.1

68.4

72.2
76.5
74.1
80.0
74.2
74.2
80.2
77.8
81.2

79.9

68.5

69.0

74.5

68.4
75.5
74.2
73.2
69.9
73.1
66.3

66.2

155.96

156.05
156.16
156.29
156.33
156.36
156.52
156.55
156.56
156.56

156.58

156.60

156.79

156.86

156.88
156.92
156.95
157.10
157.11
157.13
157.21

157.28

3.22

3.31
3.42
3.55
3.59
3.62
3.78
3.81
3.82
3.82

3.84

3.86

4.05

4.12

4.14
4.18
4.21
4.36
4.37
4.39
4.47

4.54

0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01

0.01

0.01

0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01



0.10
0.11
0.03
0.03
0.14
0.14
0.14
0.13
0.16

0.09

0.10
0.06

0.12
0.15

0.13
0.07

0.12

0.10
0.06
0.13

0.04

0.04

0.09

0.03

0.08
-0.09

0.17

0.15

-0.12

-0.12

0.17

0.17

-0.19
-0.10

-0.22

-0.11

-0.24

-0.22

-0.17

-0.11

-0.12

-0.13

0.14

0.05
0.14

0.12

0.05
0.16

0.14

0.09

0.13

0.10

0.10

0.09

0.02
0.15

0.21

0.16

0.09

0.21

0.22

0.19

0.08

0.16

0.33
0.32
0.37
0.37
0.35

0.35

0.33

0.31
0.35

0.37

0.35
0.35

0.32
0.37

0.36

0.39

-0.06
-0.08

-0.03
-0.11

-0.08

-0.09

-0.11

-0.02

0.41
0.36

0.42
0.38
0.39
0.45
0.40

0.46

0.41

0.36
0.43

0.47

0.50

0.44

0.42

20.1
20.3
11.4
11.4
241
13.1
11.7
10.9
24.3

219

21.1
16.4

12.4
24.6

26.7
17.0

13.1

215
14.1
10.9

16.2
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73.9
69.9
76.2
74.7
66.9
69.3
69.0
71.3
63.1

74.4

75.3
81.4

70.0
60.2

69.4
78.1

72.1

74.8
74.9
69.0

81.3

77.0

157.30
157.34
157.47
157.48
157.49
157.52
157.54
157.77
157.83

157.86

157.86
157.93

157.99
158.00

158.00
158.01

158.07

158.09
158.10
158.11

158.13

158.14

4.56
4.60
4.73
4.74
4.75
4.78
4.80
5.03
5.09

5.13

5.13
5.19

5.25
5.26

5.27
5.27

5.33

5.35
5.36
5.37

5.39

5.40

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01

0.01
0.00

0.00
0.00

0.00
0.00

0.00

0.00
0.00
0.00

0.00

0.00



0.13
0.12

0.13
0.12
0.03
0.11
0.05

0.15

0.15

0.09
0.10
0.09

0.11

0.15
0.04
0.05

0.04
0.16
0.04
0.03
0.04
0.10

-0.01
0.05

-0.02

0.08
0.07

0.00

0.04

0.06

-0.24

-0.24

-0.10

-0.22

-0.21

-0.22

-0.04

-0.13

0.13

0.13
0.15
0.14
0.16

0.05

0.05

0.08
0.09
0.10

0.08

0.18

0.13
0.14

0.10

0.04
0.06

0.09

0.01

0.06

0.01

0.02

0.10
0.13
0.08
0.07
0.14
0.05

0.22

0.24

0.19

0.19

0.10

0.09

0.22

0.07

0.36

0.36

0.36

0.34

0.33

0.30
0.30
0.31

0.30

0.35

0.35

0.32
0.32
0.35
0.30

-0.12

-0.12

-0.06
-0.02

-0.07

-0.07

-0.06

-0.07

0.49
0.32

0.50
0.35

0.34

0.44

0.44

0.34
0.32
0.34

0.33

0.47

0.44

0.30

27.2
11.8

27.2
11.3
16.1
11.5

4.5

26.0

25.8

21.0
20.0
20.1

20.6

26.2
0.0
3.7

12.6
13.6
14.4
14.6
12.5
20.3

67.2
71.6

66.8
72.4
81.7
71.3
77.7

69.8

70.5

71.8
76.7
76.4

72.3

68.4
74.4
77.9

74.3
65.5
81.6
79.9
77.1
74.0

158.15
158.19

158.22
158.23
158.31
158.34
158.54

158.55

158.56

158.60
158.72
158.74

158.80

158.80
158.83
158.83

158.84
158.85
158.85
158.85
158.88
158.90

541
5.45

5.48
5.49
5.57
5.60
5.80

5.81

5.82

5.86
5.98
6.00

6.06

6.06
6.09
6.09

6.10
6.11
6.11
6.11
6.14
6.16

0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00



0.09
0.04

0.04
0.04

0.15
0.04
0.04

0.01

0.03
0.02

0.03

0.10

0.13

0.02

0.12
0.03
0.10
0.13
0.12
0.13
0.15

-0.30

-0.01

0.09

0.04
0.03

0.11
0.10

-0.12

-0.26

-0.16

-0.09

-0.17
-0.22
-0.11

0.17
0.14

0.10
0.18
0.18

0.14
0.15

0.15

0.09
0.11

0.14

0.07

0.03

0.05

0.10
0.12
0.09

0.03
0.00

0.17

0.14

0.04

0.02

0.13

0.13

0.11

0.15

0.38
0.35

0.32

0.36

0.33
0.33

0.33

0.32

0.36

0.39
0.33

0.34
0.34

-0.05

0.01

-0.04

-0.04

-0.08

-0.03

-0.03
-0.04
-0.08

-0.11
-0.10
-0.03

0.45

0.39

0.42

0.44

0.39
0.42
0.37
0.37
0.47

16.8
12.6

35
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15.8
3.5
3.5

12.3

13.9
14.2

14.1

21.3

12.8

12.0

12.7
12.8
20.5
11.7
23.9
24.8
12.4

16.8
74.1

77.6
80.0

67.2
77.5
77.8

79.2

81.3
81.2

79.9

68.7

68.6

74.5

68.2
75.5
74.0
71.3
72.4
68.9
66.0

158.90
158.94

158.95
158.96

158.96
158.97
158.98

159.06

159.13
159.14

159.15

159.30

159.31

159.35

159.38
159.40
159.44
159.53
159.54
159.57
159.70

6.16
6.20

6.21
6.22

6.22
6.23
6.24

6.32

6.39
6.40

6.41

6.56

6.57

6.61

6.64
6.66
6.70
6.79
6.80
6.84
6.96

0.00
0.00

0.00
0.00

0.00
0.00
0.00

0.00

0.00
0.00

0.00

0.00

0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00



0.06 0.16 2.1 73.5 159.71 6.97 0.00
0.16 -0.03 -0.13 0.46 12.6 65.1 159.72 6.98 0.00
Cent2
Intercept Discharge DO.def DOC Drying DN SRP riparian_open w_temp r’n r’c AlCc AAICc Weight
-0.07 0.29 0.30 -0.33 17.1 17.1 158.71 0.00 0.07
-0.06 0.29 0.29 0.14 -0.34 19.0 19.0 160.05 1.34 0.04
-0.06 -0.27 6.5 6.5 160.22 1.51 0.04
-0.08 0.20 -0.27 10.2 10.2 160.49 1.78 0.03
-0.04 0.21 -0.31 10.1 10.1 160.52 1.81 0.03
-0.07 0.30 0.09 0.35 -0.33 18.2 22.0 160.85 2.14 0.03
-0.02 -0.17 0.26 -0.34 13,5 13.5 161.01 2.29 0.02
-0.05 0.16 -0.29 9.0 9.0 161.17 2.46 0.02
-0.07 0.30 0.28 0.05 -0.33 17.2 17.4 161.25 2.54 0.02
-0.06 0.27 -0.03 0.30 -0.33 17.1 17.4 16131 2.60 0.02
-0.06 0.30 0.30 -0.33 0.03 17.1 17.2 161.32 2.60 0.02
-0.08 0.20 0.16 -0.28 12.7 12.7 161.49 2.78 0.02
0.00 0.0 0.0 161.54 2.83 0.02
-0.06 0.30 0.13 034 0.18 -0.34 20.7 20.7 161.64 2.93 0.02
0.00 0.28 0.24 8.5 13.3 161.67 2.96 0.02
-0.05 -0.11 -0.28 8.1 8.1 161.73 3.02 0.02
-0.04 0.20 0.15 -0.33 12.3 12.3 161.74 3.03 0.02
-0.03 0.20 3.9 3.9 161.75 3.04 0.02
-0.01 -0.19 0.25 0.18 -0.36 16.4 16.4 161.77 3.06 0.02



-0.10
-0.04

-0.06
-0.06
-0.05
-0.06

-0.07
-0.05
-0.06

-0.04

0.02
-0.07

0.01
-0.04
-0.08
-0.08
-0.02

-0.09
0.01

-0.02

-0.01
0.00

0.26

0.24

0.30

0.29

0.22

0.20
0.20
0.21

0.26

0.27

-0.13

-0.06

0.00

-0.09

-0.17

-0.20

0.01

0.06

0.01

0.07

0.14

0.29

0.27
0.22
0.29

0.23
0.14

0.23

0.30

0.31
0.22

0.15

0.04

0.05

0.06

0.15

0.18

0.15

0.14

0.14

0.14

0.14

0.16

0.22
0.12

-0.28
-0.30

-0.28
-0.27
-0.35
-0.27

-0.34
-0.31
-0.34

-0.31

-0.28

-0.31

-0.27
-0.27

-0.30

-0.34

-0.36

-0.03

-0.08
0.01

0.07

11.7
11.3

6.7
6.6
19.3
6.5

19.2
10.6
19.0

10.5
1.9
10.4
1.8
104
10.2
10.2
5.7

14.2
11

14.2

18.2
9.6

11.7
11.3

6.7
6.6
19.3
6.5

19.2
10.6
19.0

10.5
1.9
10.4
1.8
10.4
10.2
10.2
5.7

14.2
11

l6.4

18.2
10.2

162.09
162.36

162.57
162.61
162.64
162.64

162.68
162.77
162.79

162.80
162.86
162.87
162.88
162.90
163.01
163.02
163.14

163.16
163.25

163.27

163.34
163.42

3.38
3.65

3.86
3.89
3.92
3.93

3.97
4.06
4.08

4.09
4.15
4.15
4.17
4.19
4.29
4.31
4.43

4.45
4.54

4.56

4.63
4.70

0.01
0.01

0.01
0.01
0.01
0.01

0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.01
0.01

0.01

0.01
0.01



-0.07

-0.06

-0.06
-0.02

-0.06
-0.06

-0.04

-0.03

-0.06
-0.02

0.00
-0.01

0.00

0.00

-0.07

-0.07
-0.05

-0.05

0.32

0.32

0.28

0.25

0.30

0.33

0.29

-0.03
-0.16

-0.16

-0.02

-0.12

0.09

0.10

0.09

0.04

0.11

0.09

0.01

0.33

0.35

0.35
0.27

0.24

0.26

0.29

0.27

0.29
0.21

0.07

0.03

0.12

0.04

0.01

0.07

0.05

0.07

0.17
0.16

0.18

0.16

0.16

-0.33

-0.34

-0.33
-0.34

-0.29
-0.28

-0.33

-0.29
-0.34

-0.33

-0.33
-0.32

-0.29

0.07

-0.05

-0.02

-0.07

0.06

-0.10

18.6

18.6

18.3
13.5

9.2
9.2

13.5

4.8

9.2
13.5

9.9
0.3

0.0

0.0

17.4

17.3
12.9

8.5

23.6

23.8

22.6
13.5

9.2
9.2

13.5

4.8

9.2
13.5

19.8
0.3

0.0

0.0

18.3

17.9
12.9

8.5

163.42

163.44

163.55
163.60

163.60
163.61

163.61

163.62

163.62
163.63

163.68
163.69

163.87

163.87

163.90

163.98
163.99

164.01

4.71

4.73

4.84
4.88

4.89
4.90

4.90

4.90

491
4.92

4.97
4.98

5.16

5.16

5.19

5.26
5.28

5.30

0.01

0.01

0.01
0.01

0.01
0.01

0.01

0.01

0.01
0.01

0.01
0.01

0.01

0.01

0.01

0.01
0.01

0.01



-0.06
-0.07

-0.08
-0.07

0.04
-0.03

-0.01
-0.02

-0.08
-0.03

0.00

0.00
-0.04
-0.05
-0.03

-0.05

-0.07

-0.06
0.02
0.02

-0.02

-0.01

-0.04

0.28
0.21

0.20
0.17

0.23

0.29
0.21

0.31
0.20
0.29
0.28

0.24

0.32

0.32

-0.03

-0.04
-0.14
0.03

0.01

-0.12
-0.11

-0.07

-0.11

-0.18
-0.19

-0.15

0.03

0.00

0.01

0.14

0.14

0.14

0.30

0.19

0.23

0.24
0.24

0.22

0.35

0.32

0.34

0.13
0.26
0.26

0.04

0.19

0.05

0.08

0.02

0.08

0.16

0.17
0.17

0.15

0.20

0.19

0.18
0.15
0.13
0.18
0.18

0.19

-0.33
-0.29

-0.28
-0.29

-0.30

-0.29
-0.28
-0.33

-0.35

-0.34

-0.35

-0.35
-0.36

-0.31

0.03
0.05

0.02

0.13

-0.01
0.03

0.06

-0.02

17.2
12.8

12.8
12.8
4.2
3.9

8.6
3.9

12.6
3.9
8.5
8.5
8.1
8.1

12.5

21.1

21.1

20.9
3.4
3.4

16.4

16.4

11.8

17.9
12.8

12.8
12.8
8.2
3.9

14.0
3.9

12.6
3.9
12.9
13.1
8.1
8.1
12.5
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21.6

21.0
34
3.4

16.4

l6.4

11.8

164.02
164.05

164.06
164.07
164.08
164.13

164.13
164.16

164.17
164.18
164.19
164.19
164.23
164.25
164.26

164.26

164.27

164.39
164.41
164.43
164.50
164.50

164.69

5.31
5.33

5.34
5.36
5.37
5.42

5.42
5.45

5.46
5.46
5.48
5.48
5.52
5.54
5.54

5.55

5.56

5.68
5.70
5.72
5.79
5.79

5.97

0.01
0.01

0.01
0.01
0.01
0.00

0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00

0.00
0.00
0.00
0.00
0.00

0.00



-0.10

-0.10
0.00

-0.04
-0.04
-0.01

-0.06

0.02

-0.06

-0.03

0.00
-0.06
-0.05

0.02

0.00

-0.05

0.01

-0.04

0.26

0.27

0.25

0.29

0.01

-0.13
-0.14

0.01

0.04

0.06

0.00

0.13
0.01

0.05

0.05

0.06

0.17

0.17

0.28

0.26
0.17

0.24

0.25

0.15

0.15

0.04

0.04

0.12

0.08
0.06

0.01

0.05

0.20
0.18
0.14

0.14

0.15

0.15

0.14

-0.28

-0.28

-0.30
-0.30

-0.27

-0.28

-0.27
-0.31

-0.31

-0.31

-0.11

0.02

-0.09

-0.03

-0.04
-0.10

-0.07

11.7

11.7
2.7

11.5
11.3
2.3

6.7

2.3

6.7

6.7

11.4
6.6
11.0
2.1

2.1

10.8

1.8

10.7

11.7

11.7
2.7

11.5
11.3
2.3

6.7

4.0

6.7

6.7

16.9
6.6
11.0
2.1

2.1

10.8

1.8

10.7

164.71

164.72
164.82

164.88
164.98
165.03

165.07

165.07

165.10

165.10

165.12
165.12
165.14
165.14

165.15

165.25

165.30

165.32

6.00

6.00
6.11

6.17
6.27
6.31

6.36

6.36

6.39

6.39

6.40
6.41
6.42
6.43

6.44

6.54

6.59

6.61

0.00

0.00
0.00

0.00
0.00
0.00

0.00

0.00

0.00

0.00

0.00
0.00
0.00
0.00

0.00

0.00

0.00

0.00



-0.06

0.05
-0.05
-0.07
-0.07

-0.07

-0.08

-0.02

0.01
-0.08
0.00

-0.09
-0.02
-0.02

0.01

0.26

0.25
0.22
0.22

0.32

0.31

0.20

0.20

0.26
0.21
0.21

-0.05
-0.15
-0.06
-0.01

-0.10
0.00
-0.09

0.01

-0.09

0.00

0.04

0.01

0.06

0.01

0.28
0.18
0.29

0.26

0.05

0.07

0.18

0.04

0.17

0.15
0.15
0.15

0.14

0.15

0.15

0.18
0.14
0.14

-0.35
-0.35
-0.28
-0.28
-0.34

-0.31

-0.27

-0.30

0.02
0.07
0.07

0.04

0.11

-0.03

0.00
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6.0
19.3
10.4
104

19.3

14.8

5.9

1.3
10.2
1.2

14.6
5.7
5.7

1.2

194

6.0
19.3
10.4
104

19.3

14.8

5.9

13
10.2
1.2

14.6
5.7
5.7

1.2

165.41
165.48
165.49
165.50
165.50

165.50

165.51

165.56

165.61
165.64
165.64

165.65
165.66
165.66

165.67

6.70
6.77
6.78
6.78
6.79

6.79

6.80

6.84

6.90
6.93
6.93

6.94
6.95
6.95

6.96

0.00
0.00
0.00
0.00
0.00

0.00

0.00

0.00

0.00
0.00
0.00

0.00
0.00
0.00

0.00




